Diss. ETH No. 13678 


Evolution of the forest uses and their impact on the forest 
structure with regard to sustainability in central Bhutan. 


A dissertation submitted to the 
SWISS FEDERAL INSTITUTE OF TECHNOLOGY ZURICH 


for the degree of Doctor of Technical Sciences 


presented by: 
Christina Giesch 
Dipl. Forest engineer ETH 
born 08.12.1968 
citizen of Lancy / GE 


accepted on the recommendation of: 
Prof. Dr. PR. Bachmann, examiner 
PD Dr. K. Seeland, co-examiner 
2000 


ACKNOWLEDGEMENTS 


[ would like to take this opportunity and express my sincere gratitude to all those who sup- 
ported and helped me in the initial stage and preparation of this study, during the field 
work in Bhutan and in the final phase of compilation, analysis and redaction. My special 
thanks to the SDC who provided me a “bourse de jeunes chercheurs” to finance my field 
work and to the ETH for their financial support in Bhutan as well as in Switzerland. 


J would like to thank Prof. Dr. Peter Bachmann to have given me the opportunity to carry 
out this research. During the years of assistantship and thesis, I have learned to appreciate 
him as employer and referee. 


My special thanks to Dr. Klaus Seeland for his patient support and advises, especially in 
the initial phase of this thesis. Without his support, this study would most probably never 
have been conducted. 


I am obliged to the RGOB for having given the necessary authorisations and support for 
the field work. My special thanks in particular to Lyonpo Khandu Wangchuk, Deputy 
Minister of the Ministry of Agriculture, to Lyonpo Kinzang Dorji, Secretary of the Minis- 
try of Agriculture, Sherub Gyaltshen, Director of the Research, Extension and Irrigation 
Division, and to the staff of the Training Division. Many thanks to Dr. Lungten Norbu for 
his introduction to forestry research in Bhutan and his help, especially in the initial stage 
of the research. Further I like to thank the RNR-RC Jakar and staff as well as the 
Bumthang Dzongkhag administration for their kind support. | 


This thesis would not have been written without the help of the villagers in Dhur and my 
local staff. They are far to numerous to be all mentioned here, but I owe special thanks to 
Sangay Tshering for his work as interpreter, to Rinchen Tashi for his steadfast good mood, 
to Kunzang for the logistic support and to all my team for their excellent work and good 
spirit. 

I am grateful to my friends, in Bhutan and Switzerland, for their patient support. 
Am’Lemo and her family provided me precious assistance at my arrival in Bumthang, 
which resulted in a sincere friendship later on. For their support in Bhutan, I’d like to 
thank the Helvetas’ officers, in particular Guy and Corinne Morand who helped me out 
with a hot shower from time to time, Kunzang and Walter Roder as well as Thérése and 
Ernst Jenni. My thanks to my parents, Pierre, Dominique, Carina, Helen, Dinesh and 
Nathalie who always stayed in contact with me and gave me faith to continue. My special 
thanks to Ruth and Giinter Ronsdorf who were my most reliable support and sponsored 
part of the material needed for the field work. 


TABLE OF CONTENT 


PSIGEOE WU ese. eer cces aed va ee ee ee ee Seep tee tea oe 8 
TASC Ol (AOE cer aw ena iuiw Bocce ean Ra oi he ees Le Rha ee eee 10 
AD Die AON Sacer. pares ek eter eee MS ea ee a Sa eae ee eet ae 14 
SUMMIMaly ssaatacer Khaw ewer ak a veneea et Peete Coe beey ath eaeuery hee iid Sine {5 
TF USAMIMCN  ASSONG 5-5 eh bal ia Re ES BEE OS a te ERAN S ER ee 16 
RESUMES tine euea waren? Aca es Se ea ee ee nee eee Ly 


r 2 bd 
L.Introduction set kaye Disced en do ceca sematieriectescsis Gund ete Bw eke ea ee eee 


PGI ACROMOUNG: grninnwantewate ace es ames Miia yra eee ase ba te asia tO 
PQ AimandODIECHVESOCINESIUGY. 24. eee cies 4.oe hing oP odn haw eee eee 20 
Fae OL TOGO are Ne <j. ee he eles re agen ae oe een thes eee aan Pee ee 21 
1. 3.A-Stateor forestry résearch in Bnuton. 2. cc 0vsso ce eie saya tiga es we 21 
1.3.2 State of sociological and anthropological research in Bhutan .............. Ze 
1.3.3 State of research concerning description of the forest structure ............. 22 


1.3.4 State of research concerning sociological methods related to forests and trees .23 


LA SClECHOM OL INC SIME Alea” son bt ecuawacius 6 tasehy ce heat cew eee esaoras 23 


2. Bumthang and the forestry sector ....... 0... e eee eee ee eee cee eee tees eck 


DAOC AION? ascsgn dtventnraca-4 isin Oe ace ee hee a ae eee he Sle eed 2D 
22 TRESOCIO-CCONOIMMICAl CONCINIONS. 44k eee d- die dosh beads eeene ee wees oe age 
22) PORUAUON: sco Sesucose nd eeaeees maken Hee rae Ebest atone bees af 
Dil VOC CCONOMY 5,04 2 ee a ack Pacha wa wou ae cee eee Oe kek eae ao 
22 3 INSututions aNd iMaStMiChe: cae an ht Bese earth bad te kee eee sate ad 30 
Dee? pd ba ek, 9 & oh oe ee eae ba Gon A ee wed rh en Ss Bees 30 
23 THE-CnVironmentalCOUGIONS:  Sosic asia. id oe 25S VG. oe BORA EAS ORS Be 30 
Deva) Re SeClOR yd SONS: ait. asp ees Coa a een eee eee Sa eee ast as 30 
Dr) NIV AAG sat ed oe aig tee She tetas ep ad tds Sn, eo i edhe Be ge ee ohn Soke 
2.5.5 TRE TANG USE: «ska eed wane eed REE oS hist afte sence san Xr ps She la amv state eee hs 3] 
PA VOCTOICSEV SCOOP 455 oie be Greet Pb Lawes bee ew ee ae Bee le ot a0 
DPA OLOSE IY PES) ccirnao0-678 Stare W oc a Sie a wet emg PD CRE ADR ed Bie Re aoe 


CA Dee ONO tr aaa & Bus ee i ee ES RARER Pe ee Ue a Se 33 


2A INSUIOOS sates aes oy os 6a See ees iin aee creas ees 35 
2.4.4 Forest products for the rural area .......... Los Wien ava NOt ak erg ates ae 36 


3. Methodology eases nee este sh teeta bastlied, Be es EL Ee A Se a eee ee Gee 


3 1 Survey Of the forest SUCINIG. wags vex xes cr seieuaadeet acre sade emieeeese | 
321.1 MNGICAtOr PlOlS: wins kee Lees esate eA Cee a ae eee ee a 
3.1.2 Processing and analysis of the indicator plot data ............--.-.05005- AQ) 
SA SANVeMtOly eyes ania e a diad She eke eee Oo eee ER EE EE SE eee ays Al 
3.1.4 Processing and analysis of the inventory data...............4-. sf aetitthio 43 
3.1.5 Average age of trees on former agricultural land ...........-...--..-505: AA 

SD SUNVEY Ol INESOCIAL CONNIEK, <inguvqce chew i eraser see ewe ade ties eat 45 
32 | HOUSehOid SUIVEY c.bcado neat eee meh ed eee eer at atags oS AS 
3.2.9 POrest RESOUICE USE SUIVEY 34s see hoe k ey he ee ee See ORs A6 
3.2 > Checklist in Caltiral Bcoloey 2642402484 eta eee bi Rew ee ee ade oes A6 

3.3 Linkage between the forestry and sociological methods .........----0-50505- A8 


4.The forest structure bs orsg loti fase vest ta tess Sects et ee ha GG Be ae a ae a eae 


A TOVenView Ol te TOrest types: acurt.cb keene ih boot ree as week ees AY 
AE DESC PUG: 24.1246 caw ic dae e id Seta he httras eee eid ee wee ee Ee 49 
Aa? POLES Si UCtULG coc. by nth eed GANS Lehner ee eee ee eee oe east 51 
AAS Stine and 1008S: 4 .cn00ttacaencs cue ota ee Ma Seah eee aera! 
AA REGCNCIANON 246 ¢ enced dixie o45,ee eres VATA he an a ase eee 

4.2 Blue pine forest ........ ee eee re ee ee ere eee re Te er 55 
AD ADESCripUOmy s)ac.ce 634 acest A oh te ae et eee Bee ae 
AnD DO SUWUCtiee: wide taieactase kaa ter eae bad cores oe bbe kOe ees oro 57 
AD Sims GNC 106S tastes te buh ayesoat take ee ee eee 
AD A REPeReTAON: x.cyonnteens nd ocd oo eae aee eRe Lee eee tates? 

43 Ble pie TOrest Wi Oak as.id ead ey ay sais thes eee ee Oh ee ees 60 
AS SDCSCHPUOM: a-6.3,04 sau Ghee ed cee eee i SEL Reta e ea eee os 60 
ASD SUM Cte. hee it one ee tates os a eee 6 ee ehh s Pa ae ee: 6l 
4:3 SOUPS ANG OLS: gcuieny Matted ee heen tons ede eset heen Vals ee PokewsS 64 
AS ReCCNChNON dexcvivs chp suas pe sao he AMS es Pee Aeesnwes bases! 65 

AA. NIKCUSOIUCCIOIES.: 244 b6yaer weigh ate ep here tee ees H 66 
AAT DESCHPHOW «20 nt4 phate ake ei he taanems st UA se Lape See seca 66 
AAD SPACES ix. 6 otee dot ioe dah Pe BSR ead hae ea ph Re eee be 67 
A AS SUNS ONG TOSS atawcetcet ak ons geet ieee cee thei ee 68 


AAA A CPONe fa 25345 Good Soa iea eet dee eee Aer ee eta awe as 69 








A SeMVOCKIOIGS. -s2euiue4 ceteris bees ee es S esistus Bopcanieg Gi tend erty Aten wise Ben 70 
4.5.1Description ............. {ane aaah: re ee pie Cuan ea ees 70 
ASD SUUCHIC. 2 wick cis 4 eee ee bk Sa GME oR ee bate ease hie Ses ee eae qT 
A535 Stimips ane: OSS’ a42ccwstomicutes daisies ahaa econ Lidage 
AS A RESENCIANON sy get ke hehe ixase Selmer tie eames ee eee Nees 7 

eG At LOLESE cx b-n se og oe BAe ol Ce a ER ls ee Eee ea eae ee ee 70 
AGA DESCHOUON: 428s Grit ieee te ees Chee eee ee ene Skee ee See 76 
AGO SUCH. on. niet Goh has be oe anew eh ies oA ee Bee Ses 70 
4-6 3-Siimps ANd 1008 224 coo eon oein dt fawkes ka ns eee ea eye ep ee, 
AOA RESCHEMAION tani. new eaw Cheese cue Kia e tae es eeee ee re diew See hes 19 

AT Mixed Neimlock and TPa0rest. ideciiwtdiskdeegusdac ie ease e eee tyes 80 
AT Al DESC PION: 44-hour sue nan Ake hee eee SER EU OES EEE ees 80 
AT) SUICUN Cs ure ote aA eS. EW Bae ae te Re ee eee eee 82 
Ac] S Stomps and 1OGS* gcc 1o bah ao sh APAD Gee BEE es ENS BS eee 83 
Ac] A RESCHET ANON. 3.9.43 tat Dida ek eV eee te Ose Ce eee peers 83 

AS BUCHAOIGS. k-cewan eee ways es ded Ua, da ste Anat Aedes od sig Greed Meets, Ga a 84 
AS t DESCHIPUOM: 4.3.52 25 43,6 oe ag ei ae ee eee eRe eee ee Ee 84. 
ABD SUUCHIC 20514208 we oe ee ee eee) tae tires SE a Ree ee 85 
AR 3 SmMpS aNd Os: «nouns acini bowed Reco eee 86 
ABA RESCHCIANON a.n2nescicnn Cex aebe ud kate Pee ek obese oY Pee wa as 86 

AO. Former asriculiral and “ci <setey eo ptnds oe ee ere eee A OT 
AOT DeseripuOn. 445.46 558s ace ha eee t Sete leh eet cee ee re ee 87 
AOD SWUCIIKC. 4.2044 bY Here ee coh eee ewe ee OSPR eee ee I ee ee 87 
49.3 Siunps ANd 108: dewey eke EER en) EARP Re Ne eae ei 90 
AS A RESENETAON 55. o-00.9 4 eet en ewe ert ae oat aS ete eet aay 90 
AOS Averave ave Of ie Nees nu pti ce beta eam ahaa oy hae eee ee 91 

4.10 Impact of the extraction of beams on the forest structure «6.6... eee eee eee 92 


5. The social context of the forest UseS 2.2... cc ec eee ee eee ee ee ween cen 


SA POpuUaUON, sc pvbiaw winked ee tase ety Mena ye ee nee et sae ede et 94 
Sl 1 PORUAUOM CIOUDS: ccs ete e Ce Oh aS S EG BERS Eee ae ee eee 94 
512 Demoe apne Gata. «2cc4 ty Povenn eee Cee eee ena ease eh meee 95 
Dil, OCNOMINY «154 4bnG aaa ere ee Ns tape ee tea eae ey ee 97 
SAA LAnONOlONS 34 cacahad ee oe oy ide pee eee ieee aA oad eta te aes 99 
Ded ME IV CSO sir, 4 vd ane ee ee ER OEE MOE eee be Fee aed ears 100 


DO OUMe fy a on, pee cee eee eee eet va eee ats 101 





2 IACUIVINIES: . sedeii’s bt dsp Gos Gd Wee, ae a ae Ps aE Re Sh EY De ee 102 
5.2.1 Residential status and employment ........ 0.06. e reece ete eee eee 102 
52.2 ASMCUlUal ACUVINCS: tun ete eee peek te pen ae eae BEER Ree eae 103 
5.2.3 Brokpas’ seasonal Calenddt sn i vanctsa ye tand bee eeee ests ee tees 103 
5) A OMerecOnOmicar acCuViles sis yo 6.0% Bawa eee ee OMare Se Se TaN Kor 104 

5. Flusiorcal anc Cultutal aSpeCS. genio wen oueswen eee eK eos Lae L04 
5.3.1 Aspects of rural life during the feudal system ..........-- 20. 0ee eee eee 104 
5.3.2 Changes in the population .......... sate ecu Deak, Aaya eee ek 105 
5.3.3 Traditional entitlement concerning forest useS ......... 0.00.00 eee eee 106 
5.3.4 Traditional entitlement concerning tsamdrogs and pangzhings ..... ep acoaces 107 

SAcCiulaipal Walnescor theeS: a x aerate eS one Gee Ewe eee ee ewes 108 
5S Acl Trees TEN GiOM ane SOUNG oters teen Rete hee daa teas Deepa St ots 108 
BA MS OOUATCES? 2 os. -ataibie be bee Pe ee Sa ee oa Se Rees ees 109 
SF BA WECS:. h4 heed ants CAA Rae yee Oe Peo hea th we [1] 


6 The forest (ices ca grb aail edo eurs ba eas Sh 46 os Cees Heaeeee ES 


6.1 Importance of the forest products to the households... 1... ee eee eee eee. 113 
GOMEIWOOU:  .6s.butel ego o aes cn ae Ae a Be oe OES Se eee 
63 FIC WOOG. a sitch ceieecs Bude ches ha ER EP RE eae eee ee Meee eee Gas 113 
6.3.1 Fuelwood for buckwheat cultivation .....0.0.0.0.0 00000. eee 116 
G327 CUaCOAl 2 nncacns seta Seen PR Ee ea ee ea ee 116 
GA GCONSIUCHON WOO sno.d-si 6 seus Suet chs eta whack or bee eyes eee Ly 
GAA HCAS: uss ives we ih a ah oS. Be ee eee eae Re RE eee eee ee 117 
GS: “ccc uctuak o etiacd asics ene wd ae eee bee ae eet A See ears 121 
OAS SHINGICS W55.ie  ede ta bern eewe Med ae Le ey aes ea bo 
CPI OR: anc getal ican ances es tein ee EE OE Oe is UR OE ee ec ee ee 126 
6S Simiall Wood (OdUClS: -exsuctateotweeed bhe R654 1005 ered be RRO 128 
625-1 VOECH WOO ot ves xin UO RAS RR ERD batieee eet har ea weanerin te ped Ge evens 128 
G577 Oak BrancneS: 2.03446 kce wes ween teeta ey dike da bee ees owe eewks 9 
65.3 Other small ayood producs:.2n whims tote etait sn Os Rega ee eee 131 
66. NOn-Wo0d Oreste PrOddCtS. a. 64.4 ba dy BH ERE SOA See ee bee eae, 132 
G6 A OG eh cesiceyin tones <a Re a de CRS Ho ae Os OT peed Bee Se 152 
6 er chat aedoc nis pian bese ahaa en es ee eens 135 
GS MCOISE. bcbg aed nae ke heb eee led eB ee as 2 Re dee SLO 
6,03 Inner anor DINE PING 0-45 u te eich Cie St Pa eS eA A eee eee ead oyess 139 
iy er lt) oa i he Bess ae nh im ye sp a a ee a acne 140 


660 PUIDle Pitts: 1 tee ened eee haere bee ae ees oe es Pes ee 141 








O10; Meaicinal Plants> 4.5 ica Gaviets dee katte od a tty eet ce wie boat adetens reeks 142 
6.6.8 Fodder plants and other plants 2.2.0... 0.0..0 0... ccc cece eee eee 143 
OG sae ZS. ed ee pce Se chee, Bohai a Se tess ered, o eee aL eae ea ne ee 143 
Ose RATING rege ide cw ad aches Gd oe oe eae se ne eee hee 144 


Tes NS CUSSTONE Sa 52565 56 ike KR Raw heise vwr lan ee ots cstv dens Aa handel a 


7.1 Methodological reflections and general remarks on the findings ............. 146 
7.1.1 Reflections and general remarks on the forest survey ................00. 146 
7.1.2 Reflections and general remarks on the survey of the sociological context .. .147 
7.1.3 Reflections and general remarks on linking forestry and sociological 


BIOS ie are. 3. boc eo ae hake a ere wey One ae ee a ae ees 148 

7.2. INGINESORINETOPESHSHUCKWG 46d G98 64 ude Nee Saab weed ee 149 
fe ede SCI UNION fig oie eal arene te tec outa oad id aan Ah ak Gree bos bh ube eee 149 
7.2.2 Forests types and anthropogenic pressures ..........000 0000000 ee eeee 2 
2 pace Ole: FOTESt SIGHTS: 2.5 sos ees ete be aehwi cae ge Bala Rud & wees [2 
(2APINGINes OM INE TOIESELUSES. < any aga saiedaes baad eda ewes deve eo adealOe 
7.2.5 Some trends concerning the consumption of forest products .............. 152 
teas Le Pane MN OS. 4a eckand ott G emoutaicateal sian, Bess Ss dal aca ohare eat ee LOD 
7.2.7 The consequences of the introduction of forest regulations ............... [55 
7.2.8 The rationale of the villagers concerning forest uses .................0.. 156 


8. Forest management in a transitional context ......... 0.00.00 cece eevee eee s ASS 


+ 
PROT RONG GS epistsst Voi eaters wih eis pik ae Cea Meteo ated eatin ot Gane be ae ee l6l 
Glossary 170 
SSA ct sare bua Posen Mae eet ay Gia tau ae ae ah ae Reeds 
oT 
PDD CNCIY sete gong hee ae keen ake et aes heh dena eeeetes 174 


CCE VLA: goo Sas he cs WW tose Benne hs eer ih wee een OE Gh lee ede 200 





LIST OF FIGURES 
Chapter 1: 
Figure 1-1: Gonpfey, the upper part of the forests inventoriedDhur village. ....... 24 
Chapter 2: 
Pisuie: 213 MapOr BAe 3) ged ad Alaa ete, otic ws aoa de dd ae seace Gee ze 
Figure 2-2: Map of the Bumthang dzongkhag. 1: 250’000. ......0....0...00..0.. 26 
Piplie2+3 Stiicnite-or (he TOrest Services pe. 8 ace acy aiden se Son ep orgt-& dete woe oh 
Chapter 3: 
Figure 3-1: Two-phase inventory and transect... 0.0.0.0... 000 ccc cee eee eee. AO 





Figure 3-2: Map of the study area with the border of the forest inventoried... ......42 
Chapter 4: 

Pigutre 4-12 Map 1:50°000 of theinventonied forestss + ca.cui iva was ee adwa dd SO 
Figure 4-2: Overview of the stem distribution of the different forest types......... a2 
Pigure4-3. -Bivie pine: forest: indicator plot 200% 655.2 ed ha coed age ees 56 
Figure 4-4: Number of stems per by diameter class in the blue pine forests........ 57 
Figure 4-5: Blue pine forest with oak: indicator plot n°4........00.0.0.....000.. 62 
Figure 4-6: Number of stems per by diameter class in the blue pine forests with 

Oa cia ipo Ge ane ea ed ee eg kee ast beet oe es nea Bee 63 
Figure 4-7: Number of stems per by diameter class in the mixed spruce forests... . .68 
Figure 4-8: Hemlock forest: indicator plot n°6. .......00 0.0... 71 
Figure 4-9: Number of stems per by diameter class in the hemlock forests. ....... 73 
Figure:4-10: Fir forest; indicator plot n° 7. vs s4¥i%00 sty wes ccs eb wan dane waked ve 
Figure 4-11: Number of stems per by diameter class in the fir forests.............. 78 
Figure 4-12: Mixed hemlock and fir forests: indicator plot n°9......00....0..00..... 8 | 
Figure 4-13: Number of stems per by diameter class in the mixed hemlock and fir 

PONG Saath och a Aso no Wie ede a bie Mk tae see a en ee eo ata e $2 
Figure 4-14: Number of stems per by diameter class in the birch forests. .......... 85 


Figure 4-15: Forests on former agricultural land: indicator plot n°10.............. 88 


9 


ore tata arr cntemens einem, re 








Figure 4-16: Number of stems per by diameter class in the forests on former 


OPC UN al ANG ev ck acts Mo pr eerawesieae Aie hah See Bie ee &9 
Figure 4-17: Distribution of areas according to the average age of the trees, on 

POMC AMICO tds JANG... ovtcsoudtes oe eens ate woe eae Kee s 91 
Figure 4-18: Number of stems per diameter class in the forests where trees are 

Pee C Ol De diGxio ste shee ts na ye ee he La eee eas OZ 

Chapter 5: 

Figure 5-1: Population structure in Dhur: distribution of the population according 

(O-38e CASS. 0nU SO cio wich ee beeen’ Fae heey cee es 96 
Figure 5-2: Proportion of male and female according to the level of education. ... .98 


Figure 5-3: Proportion of brokpa and monpa according to the level of education... .98 


Figure 5-4: Changes during the last 50 years in the landholding size. ........... 100 
Figure 5-5: During the first half of the 20th century, the large tract of forest 
WIClO DONO NCS: et.2 hee pat etece een hoa tS Gay aed eas eee 106 
Figure 5-6: This group of trees in a field nearby Dhur is inhabited by alu........110 
Figure 5-7: Often a small Iukhang (ch6rten like structure) is build for the lu. ..... {10 
Chapter 6: 
Figure 6-1: Processing of a basket from bamboo.................... 00020005 116 


Figure 6-2: Overview of the diameter range of stumps according to the product. ..118 


Piste 6-3> (Processing Of 8 0CAM i 4 suv inh edd on bie ot Sead en danke Ge, 
PIgie-Oe4;. Far Witla winlOws <A edad ae oa gee ea RRA eS ek Pe PE a ES 123 
Ficuite 6-5: Processing Of SNINDIOSS 6 wna. ow sid He ea RSG Os che SER hee eewe [24 
Pisure 6-0) -Accandie tree (Kuan Seno: Bie cc we ones e Caw ae eee eae Rd io 
Figure 6-7: A “kuan holder’ in a old house in Dhur. ...........0.........0... 130 
Figure 6-8: This villager is making arope of bamboo.....................-5. {33 
Pieure-O-9, Rucin 4 Carden in hui ., s bea oy ot og ee oo he ae ESN Zoe 135 
Bicurée:6-10; Litter consisting in dry pine Needless ac ek aG Sako eaee een ed 2A 137 
bigire 6-115 Blue pine peeled 10r 1s Miner barks = toes cad on be eae cards 140 
Chapter 7: 


Figure 7-1: Model for the diameter distribution in the forests of structure “type 1”.150 


Figure 7-2: Model for the diameter distribution in the forests of structure “type 2.150 





LIST OF TABLES 
Chapter 2: 
Table 2-1: Distribution of the land use types in Bumthang....................0.0. a2 
Table 2-2: Distribution of the land according to the land record in Bumthang........ 52 
Table 2-3: Distribution of the forest types in Bumthang.....................000. a3 
Table 2-42 -BOlestty pes Of NU ai. 40ts 2s. ede bees ee ne eS e 34 
Chapter 3: 
Table 3-1: Criteria to determine for what purpose a tree was felled................ a9 
Table 3-2: Wood and non-wood products considered during the survey............. 46 
Chapter 4: 
Table 4-1: Estimated distribution of the forest types (in ha and in percent), based 

on the number of plots recorded, in the inventoried forest. ............. A9 
Table 4-2: Number of stems per ha, basal area per ha and volume per ha with 

their 66% confidence interval of the main forest types................. Sl 
Table 4-3: Number of stumps and logs per ha and 66% confidence interval......... 53 
Table 4-4: Regeneration per ha. Young trees of all species from 0.5 m height up 

10’ 7.9 Cit GONG 4 cehsira eh a RR A Ok Ee Ae Nee eas Re 
Table 4-5: Main characteristics of the indicator plots in the blue pine forests. ....... 55 
Table 4-6: Composition of the blue pine forest. Number of stems, basal area and 

volume per ha with the 66% confidence interval..................00.. a 
Table 4-7: Number of stumps and logs per ha by species in the blue pine forests. ... .58 
Table 4-8: | Number of stumps per ha by category of elimination in the blue 

NS ei a Aes ese a ar at aie Skane de d-g1 s  er ew  e 59 
Table 4-9: Regeneration in the blue pine forests by size category. ................ 60 
‘Table 4-10: Regeneration of conifers in the blue pine forests................-..... 60 
Table 4-11: Main characteristics of the indicator plots in the blue pine forests 


Table 4-12: 


Table 4-13: 


* a 
with oak 61 
IN S05 tee ei he Cok Sh ee ey Gs WR Eee Bey Bk Bik SSS BO Bg et ge ee Se aa Js 


Composition of the blue pine forest with oak. Number of stems, 
basal area and volume per ha with the 66% confidence interval... ....... 63 


Number of stumps and logs per ha by species in the blue pine forests 
WIVOCR Gs 2624 oO ed ase ete Siw bd. Se oe Re eee epee ta ee 64 


pc i a rrr 


Table 4-15: 
Table 4-16: 
Table 4-17: 


‘Table 4-18: 
Table 4-19: 


Table 4-20: 
Table 4-21: 
Table 4-22: 
Table 4-23: 


Table 4-24: 
Table 4-25: 


Table 4-26: 
Table 4-27: 
Table 4-28: 
Table 4-29: 


Table 4-30: 
Table 4-31: 
Table 4-32: 
Table 4-33: 


Table 4-34: 


Table 4-35: 


Table 4-36: 


Table 4-37: 
Table 4-38: 
Table 4-39: 


: Number of stumps per ha by category of elimination in the blue pine 


RONCS LS WIN Cai. dca hd a oeed a od eee oe Sa ee ee hee eee 65 
Regeneration in the blue pine forests with oak by size category. ......... 65 
Regeneration of conifers in the blue pine forests with oak. ............. 66 


Composition of the mixed spruce forest. Number of stems, basal area 
and volume per ha with a 66% confidence interval...............0..0.0. 67 


Number of stumps and logs per ha by species in the mixed spruce forests. .68 


Number of stumps per ha by category of elimination in the mixed 


SPIUCE TORCSIS 2b okt aoa ee eR se aap wehbe Grea os ee eect gas 69 
Regeneration in the mixed spruce forests by size category. ............. 69 
Regeneration of conifers in the mixed spruce forests. ..............0.. 70 
Main characteristics of the indicator plots in the hemlock forests......... i 
Composition of the hemlock forest. Number of stems, basal area and volume 
Der Na swith: 4.06 7e-COnNdence INIetVa less beh edocs See eee dee as V2 
Number of stumps and logs per ha by species in the hemlock forests... ... 74 
Number of stumps per ha by category of elimination in the hemlock 

POE SS cence sheath se assesses, CS lly sea GAs ek OG OF BO ea Ge 74 
Regeneration in the hemlock forests by size category.................. 75 
Regeneratignr of conifers in the hemlock 1Orests... 4.29 ¢iavanks ded Yar fas 13 
Main characteristics of the indicator plots in the fir forests.............. 76 
Composition of the fir forest. Number of stems, basal area and volume 

per Hla: with 2.060% conndence- miérval.s « ixci4otent hex eiee wh eanee ten 78 
Number of stumps and logs per ha by species in the fir forests........... 719 
Number of stumps per ha by category of elimination in the fir forests. .... {9 
Regeneration in the fir forests by size category... 0.0... eee ee, 80 
Main characteristics of the indicator plots in the mixed hemlock and 

Me TOTOS Ss. briace ener eae a Sa ee ta hss eae ta, Guta Aga te tea pee ian ee ee SO 
Composition of the mixed hemlock and fir forests. Number of stems, 

basal area and volume per ha with a 66% confidence interval. .......... 82 
Number of stumps and logs per ha by species in the mixed hemlock 

AAG ME POLS as uaGet bated kbd pa Sees ne ecae teeters ates $3 
Number of stumps per ha by category of elimination in the mixed 

HeMUIOCK ONC COLES Sec & owe ui. a bt hae eS od. eg Oe Ee A oS Es §3 
Regeneration in the mixed hemlock and fir forests by size category....... 84 
Regeneration of conifers in the mixed hemlock and fir forests........... 84 


Composition of the birch forest. Number of stems, basal area and 
volume per ha with a 66% confidence interval. ................2.025. 85 


Table 4-40: 
Table 4-41: 
Table 4-42: 
Table 4-43: 


Table 4-44: 
Table 4-45: 


Table 4-46: 
Table 4-47: 


Chapter 5: 


Table 5-1: 
Table 5-2: 
Table 5-3: 
Table 5-4: 


Table 5-5: 


Table 5-6: 
Table 5-7: 


Table 5-8: 


Chapter 6: 
Table 6-1: 


Table 6-2: 


Table 6-3: 
Table 6-4: 


Table 6-5: 


Table 6-6: 


12 


Number of stumps and logs per ha by species 1n the birch forests. ....... 86 


Regeneration in the birch forests by size category................0004- 86 
Main characteristics of the indicator plots in the fir forests.............. 8/ 
Composition of the forest on former agricultural land. Number of 

stems, basal area and volume per ha with a 66% confidence interval...... 89 
Number of stumps and logs per ha by species in the forests on former 

OPCW Uk ate. once 25 ate ad brah eres wae ee a eG ee Be Baa 90 
Number of stumps per ha by category of elimination in the forests 

OM former APTICUIULAl ANd. 4.23 ene 5 bake Rik dG bdwe hehehe een eee ee 90 
Regeneration in the forests on former agricultural land...........0...... 90 


Regeneration of conifers in the forests on former agricultural land........91 


ne a A TRIER Aititiit teste beth he nr MALIA tiLiLLAiLii titi trerrtretee I RMR LILLIILLLLLL LL ttt sme rte trerntnntlattorntentretet eA eT SSSATS ARM HANAN 


Number of households according to the location... ................... a5 
POSUISTION IN Ne SING Y Oledis. cca teen ee hseae Sane daar ageee 95 
Population of Dhur according to residential status and social group...... .96 
Proportion of households of the different population groups according 

to (he size Of them Jandholdine 4446222 centers cy heed tas aha e us 99 
Number of livestock and average number of livestock per household, 
accOlding 16: The POPUL AION. TOU: ¢ ~ adatddwe eats oeuatlen toes Ges 101 
Number of houses in Dhur per age category. ..........0...6. bere aie LOl 


Number of persons of the active population (6-60 years) per main 
eccupauon-and résidential:status in DhUl.<..cics4n.004 i440 45%e4e08% 102 


Main cultivated crop by the household, in % of the households in 
Dihdrand: 1 (he two nel fobouring Valleys ..ucac-c4 ak oe oodeer be we as -e8 103 


Percentage of households having classified the product as very 


impotiant (Several MenuOns Were Possible.) 634s 4am eau dinioneenes 113 
Period during which dry wood is collected (in % of monpa and 

DEOK Da DOUSCHOIOS). nity satu dre wets ce ted Be hee, dae eRe eed LS 
Tree species used for fire wood in percentage of the volume. ..........115 


Percentage of households tn Dhut according to the number of chams 
Sed unin the last 2 Vearss a kts te ethto aw teed eveewetaetotingeade? 


How many chams did you use before the introduction of the Forest Act 
ATO et oe hee ie yee ee eens) ee Gee ald Cae 


Would you use chams from a sawmill? .......... 0.00. eee eee eee 121 


Table 6-7: 
Table 6-8: 


Table 6-9: 


Table 6-10: 
Table 6-11: 
Table 6-12: 
Table 6-13: 
Table 6-14: 
Table 6-15: 
Table 6-16: 
Table 6-17: 
Table 6-18: 
Table 6-19: 
Table 6-20: 
Table 6-21: 
Table 6-22: 
Table 6-23: 
Table 6-24: 


Table 6-25: 
Table 6-26: 
Table 6-27: 


Table 6-28: 
Table 6-29: 


Table 6-30: 


A eneenenetnineniitiititn ttn tntetrrhrerbermuiiitiAlititiitiiinininiinititititiitittitititntintetnetnit: 


Chapter 7: 


Table 7-1: 








Percentage of households in Dhur according to the number of planks 


Used during theldst 17 Veats. isi. Bnew tect ne ee eae es os Pte 
How many planks did you use before the introduction of the Forest 

ACL UT9O97 Ine% Of NOUSENOIGS cick pes cee ee aes det eee nee ee 
Would you use planks from a sawmill? 2.0... ee 22 
Number of pairs of shingles needed to cover fully aroof. ............. i259 
Frequency of the replacement of Shingles: «caja id.d nas ie wee eas 125 
Percentage of shingles which get replaced every time.................125 
Por what-did- Vou use poles last Year) ys es eterno wc Goble bela goats tts iy 
How many trees did you fell for poles last year? ..................8. 127 
What species do you use for poles? (Several mentions were possible)... .127 
For what do you use kuan? In % of Dhur’s households................ 128 
Average number of baskets of kuan extracted yearly by the households.. .130 
Preferred species according to the utensils. ..........00..0...2..0 0000. tol 
Neatly COMSUMPHOILOL LU Per. HOUSCHOIG:.4 54045 i408e9Ns pease beaes 133 
Evolution of the consumption of ra in the last 50 years.............0.. 134 
When was planted the rf in your garden? Answers from Dhur.......... 134 
Number of loads of litter collected yearly. 2. «2.4. s.000.vesadeae ees 136 
Rreguency Of SHO-COMECENONis 04. otc 4 seb bateaghlinLinueedwte ceeds 136 
Ownership of the sho in the sogzhing and in the government forest 
according 10-3hit’s population, 44 $6«4.ii9 @otid bake aeanew ees ha 136 
Evolution of the consumption of litter in the last 50 years. ........0... Ld 
What plants do you use 10r MCense 7.2... 0¢ ecb eseawewne sy ayy ceones 138 
Ownership of the whad in the sogzhing and in the government 

forest according to Dhur’s population. ......0...0.00..0.0 00.0000 0c ee eee {39 
Percentage of households collecting berries and other “sweet” plants. .. .141 
Average number of months the livestock spends on the pasture and in the 

HOM SEA EEN tect. se A, aida etusnar tach wards Roe peat wate. Sy nes aes ait a ee 144 
Percentage of livestock that is watched, free or kept in a combined 

OR ee ans, ees hotee Goe hoe eg, Gates h ew RueeR ee Be eee al ee SE 145 


Tr ren wnaaaanraanansananasnsnnsitiicnininntctintinininimintrrtrit-wramiaaauiiiiniiniiiniininiiiiiinitititnintiniiiiiiitrrrer—mTnwreaitdl WiRiiMiILALiAiiAninininnitiiiiititiintitnttntuintnnniwerrWrrNTen NisiAititKtKitininniinininintinittttttittttnte ttt ttn WTre SFE-AAASiAMiAiMlibbitibtihibbebibihibhibitett tt tanb tt tnt ttre frrrrrerWrrrreNrMerre yenmmiiiiseiiibiisisissisissn 


POleStt1y Des aeCcOrdiny 10 SMUCIITC 1V 0G mn. c5) boar ce aed an 1 


dbh 
DFEO 
DFO 
Dz. 
FMU 
FRD 
FSD 
GTZ 
IFDP 
LUPP 
MoA 
nfe 

no. 
NTFP 
NWFP 
PLA 
PP 
PRA 
REID 
RGOB 
RNR 
RNR-RC 
RRA 
SDC 


List of abbreviations 


Bumthangkha (local language spoken in Bumthang) 
diameter at breast height 

District Forest Extension Officer 

District Forest Officer 

Dzongkha (national language) 

Forest Management Unit 

Forest Research Division 

Forest Services Division 

Deutsche Gesellschaft fur Technische Zusammenarbeit 
Integrated Forest Development Programme 
Land Use Planning Project 

Ministry of Agriculture 

non formal education 

number 

Non Timber Forest Product 

Non Wood Forest Product 

Participatory Learning and Action. 

Pre-Primary (education) 

Participatory Rural Appraisal 

Research, Extension and Irrigation Division 
Royal Government of Bhutan 

Renewabie Natural Resource 

Renewable Natural Resource Research Centers 
Rapid Rural Appraisal 

Swiss Development Cooperation 








SUMMARY 


Bhutan remained closed to the outside world until the middle 20th century before starting 
its development under the impulse of its third king (1952-1972). Bhutan’s situation is 
unique among the Himalayan countries: the population pressure is low and the natural sur- 
roundings are largely preserved. Indeed, depending on the definition of forest, the total 
forest cover is estimated to lie between 64.4% and 72.5% of the country's area. Yet consid- 
erable regional differences exist also within the country: whereas the forest cover seems to 
be increasing in the Central part, the forest cover decreases in the South and East of the 
country. Bumthang, an area of four valleys in Central-Northern Bhutan, is one of the 
regions in which the forest cover expands. 


The aim of the present study is to analyse the impact of the traditional forest uses on the 
forest structure. It analyses the structure of the different forest types present in the study 
area and defines the use and management of different forest products which are used and 
managed traditionally by the rural population. Both forestry and sociological surveys were 
conducted, as one of the underlying hypotheses of the research is that the use and manage- 
ment of natural resources in general, and forest resources in particular, has to be 
approached by conducting investigations both of the actual resource use and the socio-cul- 
tural perception of the local resource users towards their environment. 


With the help of the measurement of stumps recorded during an forest inventory, the tree 
species and tree dimension used for every forest product were identified. It was found that 
for every forest product a tree with specific characteristics was chosen. 


On the average, the forest uses proved to be extensive and no impact on the structure of 
forest used traditionally by the villagers could be traced. The only forest product which 
has a significant impact on the forest structure is the extraction of blue pines to be used as 
beams, for which nearly all blue pines with a dbh around 30 cm are felled. The few blue 
pines with a bigger dbh were those which do not have the appreciated characteristics. The 
structure of the forests, in which the extraction of trees for beams takes place, is thus 
strongly affected. However, this has to be taken cautiously, as the extraction of trees for 
beams is concentrated on a few forest patches. 


The traditional use and management of the forest products are strongly influenced by the 
living conditions under the feudal system (first half of the 20th century). The rural popula- 
tion had to do forced labour to such an extent that the time remaining to cultivate their own 
fields was scarce. Therefore the limiting factor for the management of forest resources was 
their labour capacities. On the other hand, in the perception of the villagers, the forest 
resources are plenty and thus there seems to be no need to manage them economi- 
cally. This traditional management system was the response of the villagers to their envi- 
ronmental situation. Whether this system can be carried on or should be replaced by a 
more economical management of forest resources in the long run is what the final discus- 
sion is all about, as there is neither a single nor a simple answer to this question. 
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Ausammenfassung 


Das K6nigreich Bhutan war bis Mitte des zwanzigsten Jahrhunderts von der Aussenwelt 
isoliert. Bhutan’s Entwicklung begann wahrend der Regierungzeit des dritten K6nigs 
(1952-1972). Die Situation von Bhutan ist einzigartig und kaum mit den anderen Himalaja 
Staaten zu vergleichen: in der Tat ist die Bev6lkerungsdichte gering und, je nach Ausle- 
eung des Begriffes “Wald”, bedeckt dieser zwischen 64.4% und 72.5% der Landesflache. 
Es gibt jedoch nicht unwesentliche regionale Unterschiede. Die Waldfliche in Zentral- 
Bhutan scheint zu zunehmen, wahrend sie sich in Stid- und Ostbhutan verringert. In Bumt- 
hang, einer aus vier Talern bestehenden Region in Zentral-Nord Bhutan, scheint sich die 
Waldflache auszubreiten. 


Der Zweck dieser Studie ist, den EinfluB der traditionellen Waldnutzungen auf die Wald- 
struktur zu analysieren. Die Struktur der verschiedenen Waldtypen sowie die traditionelle 
Nutzung der verschiedenen Waldprodukte durch die landliche Bevélkerung wird darge- 
stellt. Es werden dabei sowohl forstliche wie soziologische Methoden angewendet. Eine 
der Haupthypothesen, die dieser Studie zu Grunde liegt, sagt aus, daB die Nutzung der 
natiirlichen Ressourcen im allgemeinen und die der Waldnutzungen im besonderen, mit 
Untersuchungen sowohl tiber die aktuellen Nutzungen wie auch tiber die Wahrnehmungen 
der landlichen Bevélkerung gegentiber diesen Ressourcen und Umwelt erfaBt werden 
miissen. 


Durch Messungen an Wurzelst6cken wiahrend einer Forstinventur wurde fiir jedes Holz- 
produkt die verwendete Baumart und -grée identifiziert. Damit konnte belegt werden, 
dal} ftir jedes Endprodukt eine spezielle Baumart mit eigenen Charakteristiken ausgewahlt 
wurde. 


Generell wurden die Walder durch die landliche Bevélkerung extensiv genutzt; ein negati- 
ver Einflu8 auf die Struktur der Walder konnte nicht festgestellt werden. Die einzige 
Waldnutzung, die einen Einflu& auf die Waldstruktur bewirkte, war das Entnehmen von 
Fohren fiir die Herstellung von Balken. In diesen Waldteilen wurden fast alle Fohren mit 
einem Brusthohendurchmesser von ca. 30 cm entnommen. Die wenigen verbleibenden 
Fohren mit einem Durchmesser tiber 40 cm wurden nicht gefiallt, da sie die gewiinschten 
Eigenschaften fiir die Balkenproduktion nicht aufwiesen. Die Struktur jener Waldteile, in 
denen Fohren fiir Balken entnommen wurden, erwies sich als stark beeintrachtigt. Diese 
Tatsache mu jedoch relativiert werden, da nur einige wenige Waldstiicke von dieser Nut- 
zung mit negativen Auswirkungen betroffen sind. 


Die traditionelle Waldnutzung ist stark beeinflu8t durch die Lebensbedingungen unter 
dem Feudalsystem der ersten Halfte des zwanzigsten Jahrhunderts. Die intensiven Fronar- 
beiten liessen der Bevélkerung nur wenig Zeit, ihre eigenen Felder zu bearbeiten. Der 
limitierende Faktor fiir die Waldnutzungen war somit die Arbeitskraft. In der Wahrneh- 
mung der Bevodlkerung gab es geniigend Wald und deshalb schien es ihr nicht notwendig, 
ihn 6konomisch zu nutzen. Das beschriebene traditionelle Nutzungssystem wurde aus 
dem sozialen und nattirlichem Umfeld der landlichen Bevolkerung entwickelt. 


Es steht zur Diskussion, ob langfristig das jetzige System so weitergefiihrt werden kann 
oder durch ein dkonomisch giinstigeres System ersetzt werden sollte. Es gibt weder eine 
einzige, noch eine einfache Antwort zu dieser Frage. 


Bae 


Résumé 


Le Bhoutan est resté coupé du monde extérieur jusqu'au milieu du XXéme siécle avant de 
commencer son développement sous l'impulsion de son troisiéme roi (1952-1972). La 
situation de ce pays est unique au sein de l'Himalaya: la pression démographique est faible 
et l'environnement naturel est largement préservé. Selon la définition du terme forét, celle- 
ci recouvre entre 64.4% et 72.5% de la surface totale du pays. Toutefois, il existe des diffé- 
rences régionales considérables: alors que la surface forestiére semble étre en augmenta- 
tion dans la partie centrale du pays, elle est décroissante au sud et a l'est. Bumthang, un 
district comprenant quatre vallées dans le centre-nord du Bhoutan, est une des régions 
dans la quelle la surface forestiére est en augmentation. 

Le but de la présente étude est d’analyser l'impact des exploitations forestiéres tradition- 
nelles sur la structure des foréts. Elle analyse la structure des différents types de foréts et 
définit l'utilisation et la gestion traditionnelles des différents produits forestiers par la 
population rurale. Les relevés on t été effectués sur la base de méthodes tant forestiéres 
que sociologiques. En effet, l'une des hypothéses fondamentales de cette recherche était 
que l'utilisation et la gestion des ressources naturelles en général, et des ressources fores- 
ti¢res en particulier, doivent étre étudiées aussi bien sous l'angle de l'utilisation actuelle 
des ressources que sous celui de la perception socioculturelle des utilisateurs de ces 
meémes ressources. 


Les essences forestiéres et les dimensions des arbres utilisés pour chaque produit forestier 
ont été identifiées a l'aide de mesures par placettes récoltées par inventaire. Les résultats 
demontrent que pour chaque produit forestier un arbre avec des caractéristiques particulié- 
res est sélectionné. 


Globalement, l'utilisation des foréts est extensive et aucun impact sur la structure des 
foréts utilisées traditionnellement par les villageois n'a pu étre prouvé. Seule exploitation 
de pins pour la production de poutres a un impact significatif sur la structure forestiére. 
Dans ces foréts, tous les pins ayant un diamétre a hauteur de poitrine (dhp) d'environ 30 
cm ont eté exploites. Les quelques rares pins ayant un dhp supérieur 4 40 cm ont été épar- 
gneés car ils n'avaient pas les caractéristiques requises. La structure des foréts dans lesquel- 
les avait lieu la production de poutres était donc perturbée. Néanmoins, cet état de fait doit 
etre relativisé puisque l'exploitation d'arbres pour la production de poutres est concentrée 
sur des surfaces foresti¢res particuliéres. 

L'utilisation traditionnelle et la gestion des produits forestiers ont été fortement influen- 
cées par les conditions de vies de la population rurale sous le systéme féodal (premiére 
moitié du XXeme siécle). La population rurale devait alors accomplir des travaux forcés 
au point que le temps restant pour la culture de leurs propres surfaces agricoles était forte- 
ment restreint. La capacité de travail a donc été le facteur limitant pour la gestion des res- 
sources foresti¢res. D'un autre cété, dans la perception des villageois, la forét est une 
ressource naturelle illimitée et u ne leur semble par conséquent pas nécessaire de la gérer 
economiquement. Le syst¢me de gestion traditionnel est la réponse des villageois 2 leur 
situation environnementale. Finalement toute la discussion est de savoir si ce systéme peut 
etre conserve ou si, a long terme, il doit étre remplacé par une gestion plus économique 
des ressources forestiéres. I] n’existe ni réponse unique, ni réponse simple a cette question. 





1. Introduction 


1.1 Background 


A large part of our planet is mountainous. Indeed in a recent study, Kapos et al. affirm that 
23.4% of the terrestrial area are covered with mountains! and that mountain forests repre- 
sent 23% of the world’s forest area [Kapos, Rhind et al. in print]. Forests play an important 
role in the balance of a mountain ecosystem. It is generally acknowledged that the forests 
reduce soil erosion and landslides and, further act as a “reservoir” releasing water gradu- 


ally. 


The Himalayas are the largest mountain complex of the world, covering more than one 
million square kilometres. They are relatively young mountains, which were generated 50 
millions years ago by the collision of the Indian and the Eurasian continents. This process 
is by far not finished and the Himalayas still are rising at a rate five times faster than that in 
the Alps [Grujic 1999]. Due to its recent genesis and its morphological characteristics, this 
mountain system is especially fragile. Indeed within a short horizontal distance, the moun- 
tains reach heights of several thousands of meters — up to 7’000m or 8’000m —— thus dis- 
tinguishing these mountains with very steep slopes. Further the Himalayas are veritable 
barriers for the south-west monsoon and intercept large amounts of precipitation. The risk 
of erosion and landslides is therefore considerable, but the forests act as a natural shield 
and protect the ground from the direct impact of the precipitation and facilitate their 
absorption [Moench and Bandyopadhyay 1986]. Untortunately the Himalayan forests 
have disappeared to a large extent, giving way to arable land. 


Ives and Messerli have demonstrated that the process of deforestation is a much older phe- 
nomenon in the Himalayas than 1s commonly believed [Ives and Messerli 1989]. For 
example, the process of deforestation in the Pahar region of Nepal took place over centu- 
ries [Mahat, Griffin et al. 1986]. Peaks in the rate of deforestation occurred during the 
mid-18th century, when the House of Gorkha encouraged the conversion of forest to ara- 
ble land — since land taxes were an important source of income for the State — and at the 
beginning of the 19th century, when a large amount of charcoal was required to smelt tron 
in order to supply the army with arsenals. The deforestation climaxed between 1890 and 
1930, during the Rana Period, for the construction of temples and palaces. According to 
Mahat et al. the major conversions of forests to agricultural land had already occurred by 
the early 20th century [Mahat, Griffin et al. 1986]. In Sikkim also, the history of deforest- 
ation started a long time ago, mainly with an influx of Nepalese immigrants around 1770. 
The deforestation tn the Himalayas climaxed several decades ago, but it is still going on on 
a smaller scale, due to the “nibble-effect” [Moench and Bandyopadhyay 1986]. 


a 





I. Following areas were defined as mountains in this study: areas with elevations above 2’500m, areas between 1’500- 
2'499m with a slope superior to 2°, areas between 1’000-1499m with slope superior to 5° and areas between 300- 
999m with local elevations equal or superior to 300m. 
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The situation concerning forests and deforestation, however, varies greatly within the 
Himalayas. Bhutan, for example, has preserved a large area of forest. Indeed, depending 
on the definition of forest, the total forest cover is estimated to lie between 64.4% and 
72.5% of the country's area [Wangchuk 1991]. Yet considerable regional differences exist 
also within the country: whereas the forest cover seems to be increasing in the Central 
part, it is shrinking at an increasing rate in the south and east of the country [Wangchuk 
1997]. 


Bhutan’s situation is unique among the Himalayan countries: its natural surroundings are 
largely preserved and the population pressure 1s still low. Indeed the population density is 
3 to 4 times lower than in the surrounding Himalayan regions [Ives and Messerli 1989]. 
Bhutan’s history 1s also unique: the country remained closed to the outside world until the 
mid-20th century and opened only hesitantly, so that the country’s cultural identity 
remained largely preserved. Bhutan’s development started only during the second half of 
the 20th century under the impulse of its third king. He replaced the former feudal system 
with a modern monarchy, creating a National Assembly and abolishing slavery and sert- 
dom. A large part of Bhutan’s population lived through these tremendous changes, adapt- 
ing within a few decades from a subsistence to a market-oriented system. The changes 
affected also the traditional forest use system. With the Forest Act of 1969, the forests 
were nationalized. However most villagers still remember their traditional forest use sys- 
tem and, partly, still practice it. 


Bumthang is one of the regions in Bhutan in which the forest cover seems to be increasing. 
Bumthang is a complex of four valleys in Central-Northern Bhutan at altitudes between 
2°600m and 7’000m. The forests are with few exceptions coniferous and cover half of the 
area. Considering that another 23% of the district are composed of rocks and ice, the forest 
cover is substantial. In contrast to most regions in the Himalayas, the forest cover even 
seems to be expanding in these valleys. Pictures from the 1970’s [F. Maurer, Helvetas, 
pers. com. 1996] and the presence of large areas of young blue pine forests are indicators 
for this natural reforestation. Several theories for its occurrence exist, e.g. drastic reduc- 
tion of the population due to a smallpox epidemic, changes in agriculture, loss of agricul- 
tural land due to the limitations of land-holding or the introduction of the Forest Act, 
which limited felling and prohibited fires. The evolution of the forest cover during the last 
century unfortunately is not documented. 


The area under forest in Bumthang is considerable, but it remains unclear why such a large 
forest cover has been preserved in this region, when deforestation has been common in 
other areas. It seems that the present human activities in this region have not affected the 
forest area, since this is even increasing. Possible explanations are that the rural population 
has a forest management system which allowed them to manage the forests sustainably or 
that their number is too low to allow them to reduce the forest cover effectively. 


Some foresters in Bumthang are concerned about the impact of human activities on the 
forests. They confirmed that the forest area is increasing, but have been observing that the 
quality of the forests, especially the quality of the blue pine forests, is decreasing [G. 
Morand et D.Wyrsch, IFDP/Helvetas, pers. com. 1996]. So far, no study has been made to 
assess the quality of the forests and its evolution. The quality of the forests is defined here 
by the composition of the forest, in terms of species and age classes, further by the quality 
of the single stems. To be able to understand the evolution of the forest quality, the forest 
structure, as well as the impact of the forest uses on the forest structure, have to be 


20) 





assessed. We further require knowledge about the activities which take place in these for- 
ests: the products the rural population extracts, their importance in terms of quantity and 
possible trends, as well as the processes of extraction. 


1.2 Aim and objectives of the study 


It is crucial to understand the processes taking place in these forests in relation to the 
human activities, in order to avoid mistakes which have occurred in other countries being 
repeated in this region. Still too little is known about the interrelationships of forests and 
population in Bhutan. It is hoped that the present study will make a contribution to this 
theme and answer at least partly the questions mentioned above. 


The aim of the present study is to analyse the impact of the forest uses on the forest struc- 
ture and to assess whether these uses affect the sustainability of the forests. It has to ana- 
lyse what products, in what quantities and by what means are extracted by the rural 
population. 


The objectives of the present study are: 


¢ Analysis of the forest structure of forests traditionally used by the rural population; 


¢ Analysis of the characteristics of the forest products traditionally used by the rural pop- 
ulation; 


¢ Analysis of the traditional forest management system and rationale of the rural popula- 
tion; 

¢ Estimation of the quantities of forest products extracted and trends; 

e Assessment of the impact of traditional forest uses on the forest structure; 


e Assessment of the social context of these forest uses: 


e Reflections concerning a sustainable forest management planning. 


Worldwide, classical forestry has shifted towards social forestry in the past decades. This 
phenomenon has occurred in the developing as well as in the developed countries [Bach- 
mann 1993a, 1993b, 1995]. Whereas, classical forestry was largely concerned with opti- 
mising wood production and therefore mainly technically oriented, the transition towards 
social forestry stressed the importance of the different forest functions and the social set- 
tings. The whole approach and perception of foresters and forestry was modified. 


The present study is at the interface of classical and social forestry. It attempts to describe 
the traditional forest uses of the rural population in a case study in Central Bhutan, their 
evolution and their impact on the forest structure and sustainability, combining a forestry 
and a sociological approach. With knowledge of the forest activities and their rationale as 
well as their impact on the forest structure, suggestions can be made for a sustainable for- 
est management taking into account the needs and the knowledge of the local population. 








1.3 State of research 


1.3.1 State of forestry research in Bhutan 


Forestry research in Bhutan is a recent phenomenon. Indeed forest research only started in 
the late “70s, mainly carried out by various forestry development projects [Norbu 19977]. In 
April 1987, the Forest Research Division (FRD) was created as part of the Forest Depart- 
ment (FD — at present Forest Services Division, FSD) [Namgyel 1997]. The FRD was 
based in Taba, nearby Thimphu. The main objective of the FRD was to carry out basic and 
applied research in order to support better ways of forest management and forest utiliza- 
tion. The number of researchers in the FRD was extremely low — only 2 researchers in 
1990-1991 —- and the research activities were therefore limited to forest management. In 
1990, a regional forestry research station was created under Helvetas /SDC as part of their 
Integrated Forestry Development Project in Bumthang. With the re-organization of the 
Ministry of Agriculture in 1993, forestry research joined the Research, Extension and Irri- 
gation Division (REID) and formed together with Field Crops, Horticulture and Livestock 
the national Renewable Natural Resource (RNR) research programme. From this time 
onwards research in these four sectors —— forestry, field crops, horticulture and livestock 
—— were integrated and carried out in the four regional Renewable Natural Resource 
Research Centres (RNR-RC) located across the country —- Yusipang, Bajo, Jakar and 
Khangma. 


Since, in its beginnings, forestry research was carried out to support different forestry 
development projects, the majority of the research findings are difficult to access, as they 
are mostly concealed in reports. Rosset gave a comprehensive review of the research activ- 
ities concerning temperate coniferous forests in Bhutan, comprising research on topics 
from climate, soils, forest types and silviculture up to some aspects of management [Ros- 
set 1998]. 


Initially the main objectives of the forestry research focused on the subjects needed to sup- 
port forest management, while only a few studies were conducted in the field of social for- 
estry. A non-exhaustive list of interesting publications related to social forestry — in a 
broad sense — is given below: 


e Sangay Wangchuk wrote his Ph.D. thesis on local perceptions and indigenous institu- 
tions as forms of social performance for sustainable forest management in Bhutan 


[Wangchuk 1997]. 


¢ Karma Ura gave an interesting account of the traditional pasture management of the 
nomads and, together with Gupta, an overview of traditional institutions and innova- 
tions [Gupta and Ura 1992; Ura 1993]. 


e Wagner (1994) made an ethno-botanical study in South-central Bhutan [Wagner 1994]. 


¢ Non Wood Forest Products were assessed by a few, but increasing, number of research- 
ers [Dorji 1995; FAO 1996]. 


¢ Upadhyay studied the “tseri” shifting cultivation system in Eastern Bhutan, whereas the 
grass fallow shifting cultivation system was described mainly by Roder [Norbu, 
Wangdi et al. 1996; Roder 1990; Roder et al. 1992, 1993; Upadhyay 1995]. 
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¢ In relation with a relatively recent project of GTZ in the field of social forestry, several 
reports were published presenting aspects of social forestry and results of RRAs 
[Kievelitz 1995; Maier 1996; Namgyel 1996]. 


1.3.2 State of sociological and anthropological research in Bhutan 


The situation of sociological, socio-anthropological and ethnological research in Bhutan is 
similar, or even more embryonic, than research in forestry. 


Several travel reports were published in the late 19th and early 20th centuries, giving 
accounts of the natural and socio-political scenarios [Atkinson 1882 (reprint 1980); Bailey 
1924]. White, for example, witnessed the ascension of the first Bhutanese king, His Maj- 
esty Ugyen Wangchuk [White 1910, 1919]. 


Michael Aris wrote several books about the history of Bhutan, from its early history [Aris 
L980, 1982] to the beginnings of the monarchy (late 19th and early 20th century) [Aris 
1994]. Karma Ura described life under the feudal system in a historical novel [Ura 1995]. 


At aconference at the university of London, several aspects of developments in Bhutan — 
for example, language policies, architecture, decentralization —- were presented [Driem 
1993; Dujardin 1993; Ura 1993]. 


Pommaret wrote numerous accounts on Bhutan, mainly on religious aspects, as for exam- 
ple on the mountain deities and mediums [Pommaret 1995, 1996], and, under a pseudo- 
nym, on the temple festivals —- Thimphu tsechu, Paro tsechu, Wangdiphodrang and 
Jampey lhakhang festival — [Wangmo 1982, 1983, 1986]. Further she wrote several arti- 
cles for magazines and a guide book about Bhutan [Pommaret and Imaeda 1991]. 


Brauen gave an ethnological account of a village nearby the present study area [Brauen 
1994]. 


1.3.3 State of research concerning description of the forest structure 


Description of the forest structure has been a concern of forest researchers for many dec- 
ades. Length profiles were used in Europe to describe the forests as early as 1923 [Kostler 
1953; Knuchel 1923, 1944]. This method was also adapted for other geographical regions: 
Lamprecht for example used length profiles to describe tropical forests [Lamprecht 1954]. 


Leibundgut adapted length profiles to describe virgin forests [Korpel 1995; Leibundgut 
1959, 1993]. An element of dynamics was thus introduced in the description of the forest 
structure. Indeed every length profile represents a development stage of the virgin forest. A 
whole sequence of length profiles in the different development stages reveals the natural 
dynamics of the virgin forests. Sansonnens used the same approach to compare structure, 
dynamics and composition of the homegardens in Indonesia and Sri Lanka [Sansonnens 
1996]. 


The analysis of the forest structure was further used to describe or quantify human impact 
on the forests. In Eastern Nepal, Schmidt-Vogt characterized the forest types through 
length profiles and described human impact on the forests [Schmidt-Vogt 1989, 1993, 
1997]. He interpreted the present forest structure as the result of human impact. Similarly, 
Irvine studied the structure and composition of fallow land in the Amazonian rain forest, 
demonstrating the impact of the indigenous succession management on the forest structure 
[Irvine 1989], 
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The measuring of length profiles is very time-consuming. Biirki therefore chose a simpler 
method to describe the forest: he differentiated forest structures by simply using inventory 
data [Btirki 1981]. 


1.3.4 State of research concerning sociological methods related to forests and trees 


With the shift from classical forestry to social forestry, the need to comprehend the social 
settings, environmental perception, and indigenous knowledge related to environment 
arose [Brokensha 1980; Croll and Parkin 1992; Descola 1994; Dove 1994; Posey 1992: 
Seeland 1997; Warren 1995]. The need to assess the indigenous knowledge and the local 
perceptions of trees and forests became a subject of research in South Asia as well, as can 
be seen from the numerous publications and case studies [Clemens and Niisser 1997; 
Duffield, Gardner et al. 1998; Ebner 1996; Gadgil and Vartak 1976; Gilmour and Fischer 
1992; Linkenbach 1997; Maag 1994; Moench and Bandyopadhyay 1986; Norbu 1993; 
Sansonnens 1996; Schmidt-Vogt 1993; Seeland and Schmithiisen 1995; Wangchuk 1997; 
Wiart 1983]. 


The classical set of — rather technical — forestry methods were supplemented with soci- 
ological methods and sometimes, as Messerschmidt recommends, with socio-anthropo- 
logical methods [Messerschmidt 1991]. The best-known methods are the RRA, which was 
developed in the ‘80s, the PRA and finally the PLA“ {Chambers et al. 1994; Leurs 1996; 
Schénhuth 1998]. These methods were designed to obtain a set of data in a restricted time 
frame. Their originality resides in their approach, which puts the rural population in the 
centre of the research and admits their subjective perception. However these techniques, 
due to their expeditive character, are controversial [Hess et al. 1998; Sch6nhut 1996]. 


An approach involving long stays in the field certainly presents many advantages: there is 
more time for direct observations, and relationships based on mutual confidence can be 
build up with the local population. Whyte presented a set of field methods, extending from 
different observation methods to various verbal and visual techniques of asking questions 
[Whyte 1977]. However, even with longer stays in the field, the observations remain squat- 
tered and limited in time. Furthermore it remains questionable how far the presence of a 
participant observer also influences the social environment, and thus his own research 
findings [Whyte 1984, 1994]. 
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1.4 Selection of the study area 


The location of the research was chosen in Bumthang, a district in Central Bhutan, as it 
has conditions comparable to those of the mountain regions in Switzerland, with mainly 
temperate coniferous forests. 


The choice of the study area was made taking into account the following criteria: forest 
types present in the area, composition of the population, accessibility, stage of develop- 
ment, and the presence of various institutions. 
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2. RRA: Rapid Rural Appraisal; PRA: Participatory Rural Appraisal; PLA: Participatory Learning and Action. 
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Ideally the forests had to present the whole range of forest types, from blue pine forests up 
to fir forests. Further it had to be used traditionally by the villagers, but not commercially. 
The population had to be mainly rural, which excluded the lower part of the Chhoekhor 
geog. The presence of ditferent social groups was also favoured. Dhur, in Chhoekhor Toe 
—~ the upper part of the Chhoekhor geog —, fulfilled all these criteria. Indeed, all the main 
forest types were found, the population is rural and composed of several social groups. 


The study area comprises three villages. The village of Dhur is located on a ridge between 
the rivers Yoleng Chu and Dhur Chu. It is divided in six parts: the lower village — Shik- 
shay—~, two middle villages — Hjawang, Khaisar —,the upper village — Gonpfey and the 
two bridges below the main village — Menchigang and Chutigang. The villages of Lusbi, 
on the other side of the Yoleng Chu, and Crongmanba, on the road to Kurjey, belong also 
to Dhur. These two villages do not have a Jhakhang (temple) and have to attend the tmpor- 
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tant ceremonies, as for example Nuenath, in the /hakhang of Dhur’. 





Figure 1-1; Gonpfey, the upper part of the Dhur village (27950 m), view to the south-east, 1997, 
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3. Tn the present study the term of “Dhur’ will always refer to the complex of the three villages — Dhut. Lusbi and 
Crongmanha. The term of “village of Dhur” will reler to the main village composed by Shikshay, Hjawang. Khaisar, 
Gonptey, Menchigang and Chutigang. 





2. Bumthang and the forestry sector 


2.1 Location 


Bhutan can be divided into three geographical zones: the southern, the central and the 
northern zone. The lower southern zone (200-2’000 m) consists of the Sub-Himalayan 
foothills, covered with tropical forests, along the Indian border. The temperate central 
zone lies within the Inner Himalayas at 2’000-4’000 m. It is the cultural and historical 
heart of Bhutan. The Northern zone, with altitudes above 4’000 m, along the Tibetan bor- 
der, is part of the Great Himalayas. The main valleys are oriented from north to south and 
are separated by ridges reaching up to 5’000 m. 


Bumthang is located between latitudes 27°30’N and 27°45’N and longitudes 90°35’E and 
91°55°E. It comprises parts of both the central and northern zone (see Figure 2-1). It has a 
total area of 27714 km* [LUPP 1995]. Bumthang is one of the twenty dzongkhags (dis- 
tricts) of the country. It consists of a complex of four comparatively broad valleys (see 
Figure 2-2). Each valley is a geog* (sub-district): Chhoekhor, Chhumme, Tang and Ura. 


The lowest altitudes are found in the southern part of the dzongkhag at approximately 
2’500m and the highest altitudes are in the northern and north-eastern parts at 5’700- 
5’800m [LUPP 1994] 
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Figure 2-1: Map of Bhutan with the three zones: the black area represents the zone between 200 
and 2’000m, the grey zone 2°000-3’000m, the white zone above 3’000m. The 
Bumthang dzongkhag 1s indicated with a doted line. Modified from LUPP [1994]. 


4, The spelling of the Bhutanese names might differ from one author to the other. In this study, the names were spelled, 
as far as possible, in the official “roman Dzongkha” [RGOB 1997]. The pronunciation of the “roman Dzongkha” 
however differs from the written form. Here should be pronounced “gewog”. When no romanized spelling could be 
found, the term was written phonetically, 
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Figure 2-2: Map of the Bumthang dzongkhag. 1: 250°000. Source: LUPP 1997, modified: the 
contour lines and the land uses were not reproduced and only some names of the 
locations were reproduced. 
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2.2.1 Population 


In 1993, Bhutan’s population was estimated to be approximately 640’000 [Central Statisti- 
cal Organization 1994]. That is a population density of 15.7 inhabitants per km”, which is 
very low compared to those of the neighbouring countries: approximately 152 inhabitants/ 
km? in Nepal and 283 inhabitants/km* in India [UNESCO 1997}. The population growth 
is estimated between 1.9 and 2.7% annually [UNDP, Human development report, 1992 in: 
Helvetas 1989; Central Statistical Organization 1994]. 


No official figures are available for Bumthang’s population, but it can be roughly esti- 
mated at 1°300 households or 12’000 inhabitants. The population density (4.4 pers/km2) 
is therefore lower than the national average. The large northern part of the district is inhab- 
ited. Settlements can be found only at relatively low altitudes in the southern part of the 
Dzongkhag: permanent settlements can be found up to 3’000 m and the temporary settle- 
ments of yak herders up to S’°O000 m. The only urban centre of the district is Jakar in 
Chhoekhor geog. 


Population groups 
The Bhutanese population can be broadly divided into three groups: 


In the northern part of the country, along the Tibetan border, live groups of pastoralists. 
They are known as bhzop to the western Bhutanese and as brokpa® to the central and east- 
erm Bhutanese. Both names are derived from the Tibetan word drokpa (‘brog-pa) which 
means “herder” [Aris 1980]. The brokpas live mainly from yak herding and barter of their 
products. 


The brokpas of Chhoekhor Toe’ believe they are originating from Tsampa, the border 
region between Bhutan and Tibet and fled from the numerous wars which occurred in the 
region during Shabdrung Ngawang Namgyel’s® reign. The brokpas are said to have then 
settled in the Northern part of Bhutan, from Lingshi to Merak and Sakten. The brokpas of 
Chhoekhor Toe proudly consider themselves as the original brokpas, since they preserved 
their own distinct language, Brokkat (‘sBrog-skad) and customs. George van Driem indeed 
listed Brokkat as one of the Bhutanese languages, though it is spoken only by roughly 300 
people [Driem 1993]. 


So far no anthropological survey was carried out in Bhutan. It can however be stated that 
the country is inhabited by many ethnical groups. The majority of these groups are of 
mongoloid feature and their language belongs to the Tibeto-Burman language family 
[Pommaret 1997]. The main population of Bhutan is concentrated in the central zone of 
the country. It is inhabited by various groups which can be classified according to their 


5. The population density in Bhutan according to UNESCO is 38 inhabitants/km*. This figure relies on an estimate of 

~ 1,7 millon inhabitants in Bhutan and a country area of 47’000km>. The population is definitely overestimated and 
the area of the country has been since then revised by LUPP. 

6. The term of brokpa will be used in this document to designate the yak herders. This Bhutanese term as well as the 
tollowing are listed in the glossary. 

7, Chhoekhor Toe means ,,upper part of the Chhoekhor geog”. 

8. Shabdrung Ngawang Namgyel (Zhabs-drung Negag-dbang rNamgyal) (1594-1651) unified Bhutan in the 17th cen- 
tury, built the first ¢zong at Simtokha and conferred the country its system of administration and law. 











language. Three main groups can be distinguished: the Ngalong (sNga-slong, ,,the earliest 
risen”), Sharshop (Shar-phyogs-pa, ,,Easterner“) and Bumthang. Since the three main lan- 
guages are completely different and mutually incomprehensible, dzongkha (rDzong-kha, 
the language of the dzongs’“), derived from the language of the Ngalongs, was declared 
the national language. 


The Ngalongs are found in the western valleys. They are the descendants of Tibetans who 
immigrated from the 8th century onwards until the mid-20th century [Helvetas and SDC 
1993]. The Sharshops are the largest group and found in the eastern part of the country. 
The Sharshops are of indo-mongoloid origin and probably among the oldest population 
group in the country [Helvetas and SDC 1989]. The third group of languages has its origin 
in the district of Bumthang. Modified forms of this language are spoken in the districts of 
Kheng; Kurtoe (sKurstod) and Tongsa (Mang-sde-lung) [Aris 1980; Driem 1993]. Further, 
some groups in Arunachal Pradesh (India), the Mon-pa of rTawang, have a language 
which is related to the Bumthang language. 


In Bumthang, farmers call themselves monpa. The term Mon or Monpa is very confusing. 
Population groups called monpa can be found in a variety of places: in Bumthang (farm- 
ers), in Kheng (forest dwellers) or in Arunachal Pradesh (population groups). The confu- 
sion comes from the original meaning of this designation: ,,Mon is a general term used by 
Tibetans for many Himalayan regions inhabited by non-Indo-Aryans’” [Aris 1994]. 


The southern part of the country is covered with dense forests. It 1s inhabited by the Lhot- 
sampas and some small communities (Lepchas, Mon-pas, Toktop,...). The Lhotsampas 
(literally: inhabitant of the south) are probably the most recent settlers in Bhutan. They are 
ot Nepalese origin and arrived in the late 19th and early 20th century. 


In Bumthang, two main groups were found during the study period: the brokpas, semi- 
nomadic yak herders who are concentrated in the more northern settlements, and monpas, 
who are mostly farmers. In addition, Tibetans have settled in the regions and run most of 
the shops in the bazar of Jakar. 


Social classes in the feudal system! 


Nowadays, there are no distinct social classes. The different social classes presented below 
go back to the previous feudal system, during the reign of the first two kings (1907-1952). 
However some of these former social classes are still of importance to this study, since 
they have a direct impact on land ownership. During the field work, three main social cat- 
egories were encountered. 





The khraebas were the tax-paying households which had to pay the full taxes [Ura 
1995]! ' In Dhur, the khraebas define themselves as the ,,hosts of the Shabdrung“. During 
the 17th century, Shabdrung Ngawang Namgyel visited Bumthang. Those households who 
hosted the Shabdrung were therefore known as kAhraeba. One interpretation of this legend 
could be that the khraebas are the oldest families of a village. 


9. The dzongs are fortresses acting as centres for both administration and clergy. 


10.No comprehensive study on the social class system during the first half of this century could be found. However some 
indications were found here and there. Therefore, the explanations here rely mostly on the information given by the 
villagers during the field work. 

Ji.Karma Ura designates this class as ,,trelpa”. ,.Khraeba”’ is the phonetic transcription of the term used in Bumthang., 
Further in this document ,A/traeba™ will be used. 








The szurbas (or zurpa) are households which separated from the main parental household. 
The szurbas were subject to taxation, but much less than the khraebas [Ura 1995]. 


The doebas (or drapas) are landless farmers who had to rent or share-crop land [Guenat 
1991]. A family of doebas, as well as their descendants, was subject to a landlord. Their 
living conditions, however, were better than that of the serfs (zeeba or zaba)". 


Further, there are a few other groups: among the Brokpas are found the yaktse and the 
naktse. They were the oe of the male and female yaks, respectively, of rich families, 
royal family or dratshang!?. A group which is specific to Bumthang is the dung (gDung). 


“The only patrilineal noble families preserving a lay, as distinct from a religious, 
character to have survived the vicissitudes of theocratic and monarchic govern- 
ment in Bhutan are the so-called gDung who live where the language of Bumthang 
is spoken(..)” [Aris 1980]. 


On the contrary, there are plenty of families in the whole country which descend from 
famous religious teachers. The heads of such families are known as chéje (Chos-rje). 


2.2.2 The economy 


The majority of Bhutan’s population live in rural area as subsistence farmers. The GDP 
(Gross Domestic Product) per capita of 478 USS in 1995 [UNDP 1996] is relatively high 
compared to the neighbouring countries!*. The main contributors to the GPD are agricul- 
ture and forestry (43% in 1993), but the shares of electricity (8%), transport (8%) and 
manufacturing (9%) are continuously growing [World Bank 1994]. The power sector is 
very important in Bhutan and is expected to grow rapidly with the construction of several 
hydroelectric plants in the country. 


The situation in Bumthang is similar: the vast majority of the population is active as sub- 
sistence farmers or herders. The farmers who are settled near the road have the opportunity 
of growing cash crops (mainly potatoes and apples), selling their milk (to the Milk 
Processing Unit in Chhoekhor) or producing seeds (grass or vegetables). The traditional 
weaving of yathras (woollen cloth) has increased and provides a supplementary income to 
the households. Besides the subsidence farmers, a considerable number of men are monks 
living in the monastic communities. A small fraction of the population pursue other eco- 
nomical activities; e.g. they are in government Service, run a shop or a restaurant, repair 
vehicles or are contractors. 


2.2.3 Institutions and infrastructure 


The dzongkhag (district) is administrated by a dzongda (district administrator) and his 
assistant the dzongrab. The dzongkhag is divided in several geogs which are headed by a 
gup. The gup is elected by the villagers and acts as link between the villages and the 
dzong. The chhimi is a national assembly member representing a geog. He is elected by 
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12.Serftdom was abolished in 1953, 
13, Dratshang: monastic community [Department of education 1992]. 


14. Gross National Product per capita in 1995: 340 US$ in India, 240 US$ in Bangladesh, and 200 US$ in Nepal [UNDP 
1998]. 
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the villagers of the geog. The representative of a village is the tshogpa. He 1s elected by 
the villagers for a period of 3 years and is exempted from the government and the compul- 
sory village work. The smaller villages do not have a tshogpa. Chipon or liaison are mes- 
sengers who maintain the contact between dzong and villages. In the villages visited, the 
households usually act in turn as /iaison for a year. 


The national highway crosses the district from west to east with 122 km of motorable 
road. 41.5 km of feeder roads complement the road network. A hydroelectric station in 
Chhumme with a — theoretical — capacity of 3 x 0.5 MW provides electricity to parts of 
Chhumme and Chhoekhor geogs. A small number of micro-hydels supplement the power 
supply [Central Statistical Organization 1994]. At the end of 1992, the telephone and fax 
were introduced, complementing the post office and wireless station facilities. 


2.2.4 The culture 


Bumthang is an important religious and historical centre. Indeed there are nearly 100 tem- 
ples ¢hakhangs and gompas) in the region. Some of them are of greatest religious impor- 
tance: the complex of Kurjey /hakhang — one of the most sacred places —~ where Guru 
Rimpoche left the imprint of his body while meditating, Jambay lhakhang 1s one of the 
108 temples built by the Tibetan King Songtsen Gampo to subdue a female demon and 
Tamshing — founded by the saint Pema Lingpa of Bumthang — where some of the oldest 
paintings in Bhutan are [Pommaret and Imaeda 1991]. The religiosity of the place has also 
influenced the population. The slaughtering of animals and the rearing of pigs are con- 
demned. 


_ The present royal family originated from Bumthang. They are believed to be the descend- 
ants of Pema Lingpa [Aris 1994]. The palace of the first king is still to be seen in Wangdi- 
choling. Several dzongs and impressive buildings can be found in this district (Jakar 
dzong, Lame Gompa dzong, Wangdicholing palace,...). 
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2.3 The environmental conditions 


2.3.1 The geology and soils 


The geology of the Bhutan Himalaya has still been little described and it is the, geologi- 
cally, least known section of the Himalayas. Augusto Gansser wrote the most comprehen- 
sive document about the geology of Bhutan [Gansser 1983]. He divides the Bhutan 
Himalaya into five units: “The Subhimalaya with the Siwalik sediments. The Lower 
Himalaya with Late-Precambrian metasediments and marginal remnants of Gondwana 
rocks (..). The High Himalaya which cover with over 15 km thick thrust sheets the greater 
part of the country.” the Tethys Himalaya and the Indus-Tsangpo zone or suture zone 
along the Northern border of Bhutan. 


The geological underground of Bumthang is part of the central gneissic complex and 
described as a Thimphu formation which “‘is characterised by migmatites and biotite-gran- 
ite-gneisses with thin beds of quarzite, quartz-mica schists, calc-silicate rocks and mar- 
bles, etc.” [Economic and social commission for Asia and the Pacific 1991]. The valleys of 
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the Bumthang chu (river) are ‘U’ shaped and show the imprint of earlier glaciation [Bhar- 
gava 1995]. 


The soils of Bhutan fall into the broad category of “brown soils” [Kovda and Lobova 
1971; Sargent et al. 1985]. Sargent differentiated the soils according to the forest types. In 
general their studies showed that the soil pH is neutral (mean pH 5.6 at 10 cm depth) and 
that the organic matter content is relatively high (in average >35%). In Bumthang the soils 
are ranging from clayey, impeded with a deep organic horizon and pH around 5 for the fir/ 
hemlock/birch and hemlock/birch/maple forests, to rather sandy and well drained soils 
with pH around 6 for the evergreen oak, evergreen oak/blue pine and blue pine forests. 


The soul survey of Bhutan undertook some studies in Bumthang, but the results have not 
been published yet. Researches in the project IFMP in Ura found mainly the following soil 
types: podzols, cambisols, stagno gleysols and spodi-dystric cambisols [Herbst 1993]. 


2.3.2 The climate 


Due to the wide range of altitude, the climate in Bhutan varies from tropical to alpine, up 
to the zone of eternal snow. The most important characteristic of Bhutan’s climate is the 
Southwest monsoon, which lasts from June to September, bringing in most of the annual 
precipitation. However, the extreme variable topography causes wide variations in the cli- 
matic factors, resulting in local climates. 


‘There are several weather stations in Bumthang run by different organisations: Batpal- 
athang, Lame Gompa, above Dhur, Hurchi forest, Ura and Geden. The oldest weather sta- 
tion still working was established in 1981, all the others in the late ‘80s and ‘90s. 
Therefore the meteorological data presented rely on a short period of measurements and 
have to be regarded cautiously. Further, little is known about the influences of the topogra- 
phy on the climate. The average daily temperature ranges from -2.6 °C in January to 
12.1°C in July at 3°270 m (Hurchi) and from 3.7°C in January to 17.8°C in July at 2’650m 
(Batpalathang). The average yearly precipitation varies from 763 mm (at Batpalathang, 
2°650 m) to 17340 mm (Hurchi forest, 3°400 m) [Rosset 1998]. 70% to 80% of the precip- 
itation falls in summer (June to September), whereas the winters are comparatively dry. 


The climate of Chhoekhor is characterised by strong winds which blow from the lower to 
the upper part of the valley every afternoon. Griffith already noticed this strong diurnal 
wind during his visit to Bumthang [Griffith 1847, in: Schweinfurth 1983]. 


2.3.9 Land use 


Bhutan is covered to a large extent by forests (64.4% or 72.5% with scrub forests). Agri- 
cultural land accounts for 7.7% and pastures for 3.9 % of the country’s area. 


In Bumthang (see Table 2-1), the forest covers half of the dzongkhag or, if scrub forest is 
included, 67%. The extent of the natural pastures (8%) and of the unproductive land (23%) 
are above the national average, for a vast part of Bumthang lies above the timber line. 







he land use types in Bumthang. Source: LUPP 1995. 
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Agricultural land 





Forest 134°685 50 % 
Scrub forest 46°446 17 % 
Natural pasture 21°406 8% 
Settlements 160 < 0.1% 
Others (rock, glaciers,...) 62'265 23 % 





The agricultural land comprises 2% of the district’s area. The land is divided into several 
categories (see Table 2-2). Pangzhing is the largest represented type of agricultural land 
with 61.5%. Pangzhing is grass fallow shifting cultivation land, usually situated on slopes 
and cropped for |-2 years with bitter or sweet buckwheat (Fagopyrum tataricum, F. escu- 
lentum), then left fallow for 6-20 years [Roder et al. 1992, 1993]. Kamzhing!> is perma- 
nently cultivated land, used mainly for wheat, barley and in recent times potato [Guenat 
OL: 


Tseri is bush fallow shifting cultivation land usually found at lower altitudes (300- 
2’°500m) [Roder et al. 1992].Tshesa are the kitchen gardens. Recently, orchards have been 
planted, mainly with apple trees. 


According to the land register, the largest part of the land is recorded as tsamdrog. Tsam- 
drog is pasture land with grazing rights. Some forest can also be retained as tsamdrog. 
Sogzhing is a patch of forest where the people have usufructuary rights to collect litter, but 
have no rights over the trees or on the land. 


Table 2-2: Distribution of the land according to the land record in Bumthang. 





3765 
Kamzhing 1°778 29 % 
Tseri 458 1 % 
Tshesa 103 2% 
Orchard 33 0.5 % 
(Tsamdrog) (26'792) - 
(Sogzhing) (315) “ 
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15. Kamzhing is also called Karzhing (=wheat land). Nazhing (=barley land, irrigated) is included in this category. 





2.4 The forestry sector 


2.4.1 Forest types 


From the ‘80s onwards several classifications of forest types have been published [e.¢.: 
Grierson and Long 1983; Negi 1989; Sargent et al. 1985; UNDP and FAO 1984]. 


The most differentiated forest type classification —- at least for the temperate forests of 
Bhutan — was proposed by Sargent et al. (see Table 2-3). They analysed LANDSAT 2 
images and carried out a field survey with 63 transects to determine the forest types. 


The forest types La to 3c in Table 2-4 are found in Bumthang. The distribution of the forest 
types depend not only on the altitude, but also on the local habitats. 


Table 2-4 shows the relative importance of the different forest types according to the defi- 
nition of LUPP. The most represented forest type is mixed conifer forest with 54% of the 
forest area. The mixed conifer forest comprise fir, hemlock and spruce (corresponds 
approximately to class la, 1b and 2b of Sargent). The fir forests cover 30% of the forested 
area (approx. class 2a). Finally blue pine forests (approx. class 3b and 3c) cover 16%. 


Table 2-3: Distribution of the forest types in Bumthang. Source: LUPP 1995, 






- orest type : oe 








Broadleaf (>80%) 33 < 0.1% 


Broadl./conifers mixed 15 < 0.1% 
Blue pine 22015 16 % 
Mixed conifers fe Vt 54 % 
Fir 40438 30 % 


Plantation 9 < 0.1% 





2.4.2 Legislation 


The Bhutan Forest Act was promulgated in 1969. With this Act, all the forests, where “no 
person has acquired a permanent, heritable and transferable right of use and occupancy” 
[RGOB 1969], were declared as government reserved forests. The traditional uses were 
limited (e.g. the felling of trees requires a permit and marking) or even forbidden (e.g. the 
burning of pastures or the collection of torch wood). The Forest Act 1969 guarantees tim- 
ber for bona fide use for the local population against payment of a royalty or a fee. 


The Forest Act of 1969 was replaced in 1995 by the Forest and Nature Conservation Act 
[RGOB 1995]. This new Act remains within the same lines as the old one, but many ambi- 
guities were clarified and the new Act is broader. Further, the Forest and Nature Conserva- 
tion Act 1995 keeps a provision for social and community forestry. The Acts are 
complemented by royal commands and bylaws. 


The draft of Social Forestry Rules has not yet been approved [RGOB 1993]. In the same 
way, the National Forest Policy of Bhutan 1985 was never officially approved [RGOB 
1985]. 







1b 


2a 


2b © 


3a 


3b 


3c 








| Juniper/fir/spruce 


Spruce/hemlock 


Fir/nemiock/birch 


Hemlock/birch/ 
maple 


Evergreen oak 


Evergreen oak/ 
blue pine 


Blue pine 


Deciduous oak 


Chir pine 


Oak/laurel 


Warm temperate 
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3'720 + 180 


3'250 + 140 


3450 + 270 


3'130 + 130 


2890 + 210 


2800 + 200 


2'810 + 350 


2 600 + 440 


1880 + 650 


2430 + 290 


17840 + 200 


Table 2-4: Forest types of Bhutan (excluded for the tropical zone). 
Source: [Sargent et al. 1985}. 






Juniperus pseudosabina, Picea spinulosa, 
Abies densa, Betula utilis, Rhododendron mad- 
denii, R. lepidotum, R. anthopogon, Lyonia oval- 
ifolia, Sorbus microphylla, Rosa sericea. 


Picea spinulosa, Tsuga dumosa, Abies densa, 
Pieris formosa, Rhododendron arboreum, Rosa 
sericea. 


Abies densa, Tsuga dumosa, Juniperus recurva, 
Betula utilis, Acer sp., Rhododendron arboreum, 
Viburnum nervosum, Rosa sericea. 


Tsuga dumosa, Juniperus recurva, Taxus bac- 
cata, Betula utilis, Acer sp., Mahonia nepalensis, 
Rhododendron arboreum, R. hodgsonii, R. fal- 
coneri, R. grande, Eurya cerasifolia, Hydrangea 
aspera, Gamblea cillata. 


Quercus semecarpifolia, Juniperus recurva, 
Rhododendron arboreum, Cotoneaster micro- 
phyllus, Symplocos ramossissima, Rosa seri- 
cea. 


Quercus semecarpifolia, Pinus wallichiana, 
Tsuga dumosa, Rhododendron arboreum, Lyo- 
nia ovailifolia, Pieris formosa, Viburnum nervo- 
sum, Elsholzia fruticosa, Vaccinium sikkimensis, 
Eleagnus parvi-folia, Rosa sericea. 


Pinus wallichiana, Quercus semecarpifolia, 
Rhododendron arboreum, Lyonia ovali-folia, 
Pieris formosa, Viburnum ner-vosum, Elsholzia 
fruticosa, Rosa sericea. 


Quercus griffithii, Pinus bhutanica, Rnododen- 
dron arboreum, Symplocos ramossissima, Lyo- 
nia ovalifolia. 


Pinus roxburghil, Castanopsis hystrix, Rhus 
semialata, Macaranga pustulata, Indigofera 
dosua, 


Michelia velutina, Quercus lamellosa, Cedrela 
sp., Castanopsis hystrix, C. tribuloides, Persea 
odoratissima, Neilia rubiflora, llex dipyrena, 
Daphniphyllum himalaense, Eurya Japonica. 


Shima wallichil, Exbucklandia populnea, 
Acacia pennata, Boehmeria ternifolia, Sym- 
plocus lucida, Persea sp., Sarcococca wall- 
ichti, Castanopsis indica, C. tribu-loides, 
Viburnum cylindricum, Zantho-xylum oxy- 
phyllum, Daphniphyllum himalaense, Eurya 
japonica 
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Land ownership was formalized in 1953 with the establishment of the thram (land regis- 
ter) [Guenat 1991]. The Land Act was promulgated in 1978 [RGOB 1978]. This Act gave 
legal status to land property and limited land ownership to 25 acres per family. However, 
tsamdrog and sogzhing are not included in this restriction. 


2.4.3 Institutions 


The Forest Department was created in 1952. It is now integrated in the Ministry of Agri- 
culture as the Forestry Services Division (see Figure 2-3). The territorial divisions are 
headed by DFOs (District Forest Officers). In some districts (e.g. Jakar) there are range 
offices with rangers and beat officers, Beat officers mark trees in both FMU (Forest Man- 
agement Unit) —- mainly for wood for the urban areas —- and the remaining government 
forest — mainly for the rural area. Under the Dzongkhag administration are the DFEOs 
(District Forest Extension Officers) who act as the link between the villagers and the forest 
service. 


The marketing of the forest products is done by the Forest Development Co-operation, 
FDC, (former BLC, Bhutan Logging Corporation). In 1998, the timber pricing policy 
declared a ban on the export of timber. Solely semi-finished and finished products are 
allowed to be exported. 


Ministry of Agriculture (MoA) 







ween 


Say 
MS 
en 





Territorial division 
(District forest officer, DFO) 








Dzongkhag administration 


Range office 
District forest extension officer, DFEO 


(ranger) 





Forest management unit (FMU) Other government forests 





(beat officer) (beat officer) 


Figure 2-3: Structure of the forest service. 
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2.4.4 Forest products for the rural area 


The rural households are permitted free fire wood and construction wood at subsidised 
rates, provided it has registered land (land register: thram) in the village. 


Firewood 

The Forest Service used to mark trees for fire wood once a year. From 1999 onwards the 
Forest Service will mark trees for fire wood twice a year. The range office informs the 
gups on what day they will issue the permits in the village. The villagers have to be present 
in the village on the day announced to get their permit issued. The trees are sometimes 
marked on the same day or, more commonly, later on. Every household, independent of its 
size, gets the equivalent of one truckload (12m3) fire wood! ’. The trees are not measured, 
but their volume is estimated. After the marking, the villagers have to complete the felling 
of the trees within one month. 


Construction wood 
Construction wood comprises beams (cham), planks, shingles, poles, “zim” and “dang- 
chung’**. 


The forest service issues permits for construction wood once a year!?. They inform the 
gups by letter 1-2 months in advance on what date the permits will be issued. The house- 
holds have to obtain a form from the gup on which the villagers have to indicate how many 
trees and for what purpose they would like to have. It is the duty of the gup to check 
whether the person has registered land in the village. The villager has to deliver the form at 
the Dzongkhag administration. There an officer has to cross-check the validity of the 
thram?” and the Dzongda has to approve the form. Then the villager has to show his form 
to the range officer. The range officer takes into account the quantity of wood the house- 
hold has already obtained during the past years. Once the permit is issued the villagers 
have to fell the trees within 6 months. 


The rural households are entitled to 100 trees for beams at a subsidised prices every 25 
years: the first 50 trees cost 10 Nu! each (plus 0.75 Nu/tree for marking, rate 1999), the 
next 50 trees cost 30 Nu each (plus 0.75 Nu/tree for marking, rate 1999). If more trees are 
required, the household has to pay the market rate. 


In 1999, the subsidised rates for the other products for the rural area were: 


e Planks: 10 Nu/tree (max. 5 trees) 
Shingles: 1ONu/tree 

Poles: 6Nu/tree 

Zim: 6 Nu/tree 

Dangchung: 2 Nu/tree 


2 
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16.'The information presented below was provided by the range office in Jakar (April 1999), 

1'7.From 1999 onwards, the households will get the equivalent of two truck loads (24m3) since the firewood will be 
given twice. 

18.“Dangchung” and ,,Zun” are slim poles on the roof to hold the shingles. Dangchungs are laid from top to bottom and 
Zim across the roof. 

19. Previously they issued permits throughout the year. 

20. Thram: landholding register. 


21.In 1998, 1 US$ was approximately equal to 37 Nu (Neultrum), 1 Swiss Franc to 26 Nu. 





3. Methodology 


3.1 Survey of the forest structure 


3.1.1 Indicator plots 


One possible approach to surveying the structure of forests used traditionally by the rural 
population is the interpretation of indicator plots. In this study the description of the indi- 
cator plots partly assessed the important processes taking place in these forests. Further 
they provided a typical picture of every forest type. Lastly, measurement of the indicator 
plots allowed the verification of the characteristics which were to be measured, in a second 
step, during the forest inventory. 


The indicator plots were chosen so that they ideally represented the image of a forest type. 
The selection was therefore subjective, depending on the perception of an average picture 
of a forest type. 


One to two indicator plots were recorded for every main forest type — blue pine forest, 
blue pine forest with oak, forests on former agricultural land, hemlock forests, mixed hem- 
lock and fir forests and fir forests. The approximate location of the indicator plots is shown 
in Appendix |.The forest types were defined in the field according to the main tree species 
and the general aspect of the forests. They are based on the existing definitions of forest 
types [Grierson and Long 1983; Negi 1989; Sargent, Sargent et al. 1985; UNDP and FAO 
1984], but since the present work was conducted on a smaller scale, the forest types had to 
be more detailed. For the further processing and analysis, however, similar forest types 
were grouped. 


The indicator plots are based on the method of length profiles [Knuchel 1944; Korpel 
1995; Lamprecht 1954; Leibundgut 1959]. However, to facilitate the measurements circu- 
lar plots were chosen instead of rectangular ones: the position of a tree is easier to define 
in a circular plot as only the azimuth and the distance to the center need be measured. The 
plots were laid out with a radius varying between 25 m and 15 m depending on the relief 
and the visibility, which was often limited due to the dense undergrowth, especially bam- 
boo. 


First the surroundings and the indicator plots were described: 
e Description of the immediate surroundings: 
access to the area (easy, medium, difficult); 
- distance to the village (walking time: less than 30’, 30’-60’, 60’-90’, more than 90”); 
- visible infrastructure (record of footpath, hut/shed, fence, chérten (small shrine)....); 


- evidence of past or present forest use (presence of felled trees, lopped trees, candle trees, young forest 
patches.,...). 


e Description of the indicator plot: 
- altitude, exposition and slope; 


- vegetation on the ground: cover in % of herbaceous vegetation, bamboo and shrubs; 





- description of the forest layers according to the brief formulas of forest description [Schiitz 1990]; 
- height of the upper forest layer; 
- determination of the forest type; 


- determination of the intensity of the forest uses for every use (1: less than once per year, 2: every year, 
3: more than once per year). 


In a second step the regeneration growth — from 0.5 m height up to 7.9 cm dbh — was 
measured in a sub-plot of | m radius in the centre of the plot. 


* measurements carried out on the regeneration (from 0.5 m height up to 7.9 cm dbh) in a sub-plot of 1 m 
radius in the centre of the inventory plot: 
- species; 


- dbh (if superior or equal to lem) or height class (between 0.5 m and 1.3 m in steps of 10 cm). 


The measurements had to be done before measuring the trees in the indicator plot in order 
to avoid trampling the regeneration and to be able to measure intact section of regenera- 
tion growth. Measuring the regeneration growth in a sub-plot outside of the main plot was 
considered, but this alternative was rejected for two reasons: it is more time consuming to 
define the centre of the sub-plot outside of the indicator plot — since the dense under- 
growth needs to be cut to allow measurement with compass and measuring tape — , fur- 
ther the surroundings of the regeneration sub-plot would not be defined in the same way 
when the regeneration is located in a sub-plot in the centre of the indicator plot. 


In a third step the trees, stumps and logs in the indicator plot were measured in order to 
define on one hand the forest structure and on the other hand — through the stumps and 
logs —- the forest uses. 


® measurements carried out on the trees: 
- location of the tree through its azimuth and distance from the centre; 
- definition of the characteristics of the tree: species, dbh and layer; 
~ special characteristics (e.g. forked, broken top...). 
e measurements carried out on the stumps and logs: 
- location: azimuth and distance from the centre; 
- species, diameter and length; 


- determination of the purpose for which the tree has been felled (see Table 3-1) and approximately 
when. 


The measurement of stumps and logs during an inventory is rather uncommon. Therefore 
no references could be found concerning criteria to determine for what purpose a tree had 
been felled. The experience with the indicator plots and the indications of the villagers 
allowed the definition of criteria for determining the purpose of felling a tree (see Table 3- 
|). Further it was possible to assess the extraction of bamboo through the presence of cut 
bamboo stems and the erratic presence of strips of bamboo, which are left over from the 
processing of simple ropes used to tow the extracted bamboo. The grazing in the forest 
could not be directly observed. The impact of browsing is perceptible only in intensely 
grazed areas, mostly on the forest fringes. The villagers indicated during the measure- 
ments whether grazing was taking place in the part of the forest being investigated. 


In the Karakorum, Schickhoff recorded stumps and estimated their decay to demonstrate 
that the recent road construction had favoured deforestation in this area [Schickhoff 1997]. 
In the study area, however, no data was available about rotting processes of logs and 
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stumps in these forests. The estimation of the age of older stumps therefore had to be done 
with broad categories — | year, 2-3 years, 3-20 years, more than 20 years — and loss of 
their significance, 


Table 3-1: Criteria to determine for what purpose a tree was felled. 






Criteria 





all the parts of a tree are removed. 


Beams presence of wooden chips resulting from the 
processing of the beam with the axe; the 
upper part of the tree is left lying. 


Planks presence of large wooden parts with bark 
which were split off, presence of damaged 
planks. 

Shingles most of the tree is left over; presence of 


wooden parts with bark resulting from the pro- 
cess of shingles. 


Poles absence of wooden chips or signs of further 
processing; sometimes the upper part of the 
tree was left over. 


Torch wood presence of chips of torch wood on the 
ground and/or on the stumps or log. 
Inner bark presence of peeled stems and strips of bark. 





One of the major problems for the measurements of the indicator plots was the limited vis- 
ibility within the plots. Indeed in young blue pine stands on former agricultural land, the 
number of trees limited the visibility to few meters. In other forest types, the dense bam- 
boo undergrowth even limited the visibility to one-two meters. Therefore the radius of the 
plots had to be adapted, the undergrowth cut down or a topographically higher point had 
to chosen as the centre of the plot. 


3.1.2 Processing and analysis of the indicator plot data 


The indicator plots were intended, among other things, to illustrate the structure of the var- 
ious forest types. Therefore the location of the trees was drawn with the help of charts. The 
indicator plot was presented once from a bird’s eye view — with the trees represented by 
signs ——- and once in profile — with a set of stylised trees. 


In the representation in profile, only a 10m wide strip was drawn, as the density of the 
trees inside the plots did not allow represention of all the trees. A chart which considered 
the inclination of the slope was used in the background to facilitate the positioning of the 
trees and then removed for the final version. The size of the trees as shown — height and 
diameter —- is only indicative. 


The characteristics of the indicator plot were calculated in the same way as those of the 
inventory (see 3.1.4 “Processing and analysis of the inventory data”). 


3.1.3 Inventory 


In order to gather information about the forest types, composition and uses over a larger 
area, a two-phase forest inventory was carried out. In the first phase qualitative data was 
recorded and in the second phase dendrometric data, further some information was col- 
lected on the transect (see Figure 3-1). 


In the first phase of the inventory, qualitative data were recorded in a grid of 50m by 200m. 
In total 735 records were made in the first phase (including the descriptive part of the indi- 
cator plots in the second phase). These data were used further to construct maps of the for- 
est types and to locate the various forest uses. The following data were recorded tn the first 
phase: 


e First phase: qualitatrve data. Grid: 50m x 200 m. In total 735 records. 
- forest type; 
- description of the forest according to the brief formula of forest description [Schutz 1990]; 
- vegetation on the ground: cover in % of herbaceous vegetation, bamboo and shrubs; 


- evidences of past or present forest use (presence of felled trees, lopped trees, candle trees, young for- 
est patches,...). 


North 





first phase 


200 m 
occasional cross-check of the distance 


transect 


second phase 


eww ow we ea le le eee aaa lc ella el llc ll 


200 m 
Figure 3-1: ‘Two-phase inventory and transect. 
In the second phase dendrometric data were recorded in circular plots of 5 ares with a grid 


of 200m by 200m. Most of the set of characteristics measured for the indicator plots 
seemed after the first experiences suitable for describing the forest structure and assessing 
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the forest uses. In contrast to the indicator plots, however, some simplifications were 
made. For instance, the location of the trees and stumps in the plot were not recorded. 


e Second phase: dendrometric data. Circular plots of 5 a; grid: 200 m x 200m. In total 196 plots. 

¢ Description of the immediate surroundings: 
-~ access to the area (easy, medium, difficult); 
- distance from the village (walking time: less than 30’, 30’-60’, 60’-90’, more than 90”); 
- visible infrastructure (record of footpath, hut/shed, fence, chérten,...); 

+ evidence of past or present forest use (presence of felled trees, lopped trees, candle trees, young for- 

est patches,...). 

e Description of the indicator plot: 
- altitude (when possible); 
- vegetation on the ground: cover in % of herbaceous vegetation, bamboo and shrubs; 
- description of the forest layers according to the brief formula of forest description [Schtitz 1990]; 
- height of the upper forest layer; 
- determination of the forest type; 


- determination of the intensity of the forest uses for every use (1: less than once per year, 2: every 
year, 3: more than once per year). 


e measurements carried out on the regeneration growth (from 0.5 m height up to 7.9 cm dbh) in a sub- 
plot of 1 m radius in the centre of the inventory plot: 


- species; 

- dbh Gf superior or equal to lcm) or height class (between 0.5 m and 1.3 min steps of 10 cm). 
® measurements carried out on the trees (dbh equal or above 8 cm): 

- definition of the characteristics of the tree: species, dbh and layer; 

- special characteristics (e.g. forked, broken top...). 
measurements carried out on the stumps and logs: 

- location: azimuth and distance from the centre; 

~ species, diameter and length; 


~ determination of purpose for which the tree was felled (see Table 3-1) and approximately when. 


Finally, special features — for example, infrastructure, streams and evidences of forest 
uses ——- were recorded along the transect. This information however showed to be too dis- 
continuous to allow reconstruction of the footpaths or streams on a map. 


® Transect between the plots: 
- visible infrastructure (e.g. record of footpath, hut/shed, fence, chérten,...); 
- natural features (e.g. cliffs, streams); 


- evidence of past or present forest use (e.g. presence of felled trees, lopped trees, candle trees, young 
forest patches,...). 


Initially both the forests around Lusbi and those north from Dhur were to be measured in 
order to obtain data for different expositions, but the terrain north-west of Lusbi is very 
steep and covered with cliffs. Few measurements were taken, but the work then appeared 
to be too dangerous and the inventory in the forest around Lusbi was abandoned. A trian- 
gle of forest north of Dhur was inventoried (see Figure 3-2). 
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Figure 3-2: Map of the study area with the border of the forest inventoried. 1: 50°000. From LUPP 1995, 
modified: names and the border of the forest inventoried were added. 


43 


ridge to the south-west and the small river Gorsum Chu to the north. 


Difficulties were encountered in measuring the altitudes. Indeed during the day, variations 
of pressure affecting the indications of the altimeter seemed to occur. During lunch break 
altitude differences up to 100m were recorded, thought the altimeter obviously was not 
excited! 


Another difficulty encountered during the inventory was the dense bamboo undergrowth. , 
The way had to be cut free to allow measurements with the compass. On the average 1-2 
people had to be employed to cut down the bamboo. On some occasions, the distance 
between two lines was cross-checked and adapted, but errors concerning the straightness 
of the lines can’t be excluded. 


3.1.4 Processing and analysis of the inventory data 


Volume 


The volume of standing trees was calculated according two different volume functions. 
The existing local volume functions were used for blue pine (Pinus wallichiana), Hima- 
layan hemlock (T’suga dumosa), East Himalayan spruce (Picea spinulosa) and East Hima- 
layan fir (Abies densa). Btirgi had established these local volume functions on the basis of 
section-wise measurements of felled trees in three FMUs in Bumthang [Rosset and 
Rinchen 1997]: 


¢ Blue pine: 200001521 *albhe=? 

¢ Hemlock: V=0.0002226 * dbh?7769798 
° Spruce: V=0.000173 *dbh?-00!08"? 
° Fir: V=0,0005395 “bho???” 


For the other tree species, the volume functions from the PIS (Pre-Investment Survey) for 
central and eastern Bhutan were used [Laumans 1994]: 


© Oak: V= (0.020144 + 4.292089*dbh - 0.894675 * SQRT(dbh)) 
© Birch: LN(V)= 2.460537 + 2.447069 *LN(dbh) 
° Maple: V= (0.374246 + 4.759591 *dbh - 1.89151 * SORT(dbh)) 


« Rhododendron: V= (0.306492 + 4.31536*dbh ~ 1.749908 * SQRT(dbh)) 

Maps 

No forest stand map was available for the forest inventoried area, since the forest has not 
been commercially used to date. A unique set of aerial photographs was accessible, but it 
covered only the southern part of the area studied. Therefore it was not possible to conduct 
the proposed mapping of the forest types or to assess the evolution of the forest cover. 


An attempt to produce a map with a GPS was made, but due to the mostly northern expo- 
sition of the forest, the GPS could not receive signals from a sufficient number of satel- 
lites. 


Finally the maps of the forest stands (Figure 4-1) and of the forest uses (Appendix 8-16) 
were constructed from the information of the inventory data and verified with photographs 
taken from the opposite slope. 





The sketch-map of the village of Dhur was elaborated with a compass and measuring tape. 


3.1.5 Average age of trees on former agricultural land 


Large tracts of blue pine forests are characteristic of the landscape in Bumthang. Many of 
these blue pine forests seem to be relatively young. The latter often grow on land suitable 
for agriculture. However the origin of the various young blue pine forests has not been 
assessed so far. Many hypotheses have been put forward to interpret this natural regrowth 
(see 1.1 “Background”’). 


In the study area, the forest cover has increased over the past decades. In the forest inven- 
toried, 17 young blue pine forests on former agricultural land were identified. 


Measurements on these 17 areas were undertaken in order to discover the reasons and the 

time frame for natural regrowth. The following steps were taken to define the average age 

of the trees on former agricultural land: 

* measurement of the area with compass and measuring tape tn order to estimate the total area which got 
reforested naturally in the inventoried forest; 

e full inventory of all trees with a dbh equal to or over to 8cm; 

« random selection of ten to twenty trees, depending on the total number of trees; 


*® extraction of an increment core at 1.3 m above ground from the selected trees and measurement of tree 
characteristics (e.g. number of branches on the tree from the ground up to the point from which the incre- 
ment core was taken); 





* counting of the year rings with a microscope a correction was made for missing pith; 


e estimation of the age of the trees according to the number of year rings, the correction for missing piths 
and the number of branches counted below the place where the increment core was taken; 


e the results were improved by estimating the age of the remaining trees by using their dbh and a regres- 
sion over the dbh and age of the trees from which the increment cores were taken. 


Further, enquiries were made to find the owner of the area in order to question him about 
his reasons for abandoning cultivation in this location. 


3.2 Survey of the social context 


3.2.1 Household Survey 


One of the objectives of the present study was to assess the social context of the forest uses 
in order to get a better understanding of the processes in the interface between population 
and forests. 


As mentioned in the introduction (see 1.3.2 “State of sociological and anthropological 
research in Bhutan”), little information is available about the population itself and its per- 
ception of the environment. Information which in other cases could be retrieved from 
national statistics and publications had to be collected. 


To gather basic information about the population in the study area a Household Survey 
was carried out. The questions of the Household Survey are presented in Appendix 26. 
The Household Survey is a baseline survey covering all the households within the research 
area. In the study area, which comprises Dhur, Lusbi and Crongmanba, 82 households 
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were interviewed, which represented the totality of the population in 1997. Further 40 
households in various villages in the two neighboring valleys -——- 20 households in the 
remaining part of Chhoekhor Toe and 20 households in Tang —- which present similar 
social and natural conditions to those of Dhur, were interviewed in 1999 with the same set 
of questions. These additional interviews allowed differentiation between regional social 
features and local specificities. 

















The Houschold Survey was conducted with the help of a structured questionnaire. The 
interviews were carried out face-to-face, in the village or in the fields, with one or several 
household members. The compilation of these basic socio-demographic information 
therefore provided reliable first-hand data at the local level. The inquiry focused particu- 
larly on the size and composition of household units, the social group membership, the 
economic conditions of the household, the economic and social activities of the household 
and the local history. 


The main topics of the questionnaire were: 


® socio-demographic settings: 
- population group to which the household belongs; 


- composition of the household: age, sex, education level, occupation and residential status of every 
household member; 


® economic conditions: 
- landholding in and outside of the village; 
- changes in the landholding; 


- user rights; 


domestic animals: number and type of livestock, other animals; 

- houses: age of the house and available facilities; 
* activities: 

- ranking of activities according to their importance; 

- ranking of activities according to cash income; 

- relationship within the village: concept of mutual help and compulsory work; 
e history: 

- history of the village during the first half of the 20th century; 

- impact of the Forest Act of 1969 on the household; 


~ economical changes in the household during the last decade. 


3.2.2 Forest Resource Use Survey (FRUS) 


The objective of the FRUS (Forest Resource Use Survey) was to obtain detailed informa- 
tion on the availability, past and present consumption, mode of acquisition, and future out- 
look of the local population on the management of wood and non-wood forest resources. 


In Dhur, 79 households were surveyed. Three households out of 82 were absentees and 
thus do not consume any forest products in this area. As in the case of the Household Sur- 
vey, 40 households in the two neighboring valleys — the remaining part of Chhoekhor Toe 
and Tang —— were interviewed in order to distinguish local specificities. 


A structured questionnaire was used for the FRUS (the questions are reproduced in 
Appendix 27). The interviews were carried out with one or several household members, in 
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the village or in the fields. The households were questioned about the quantities of forest 
products they used — during the past years and before the introduction of the Forest Act 
of 1969 — , the location — their own sogzhing, a villager’s sogzhing or the government 
forest —- of the forest product extraction and its price. 


The following products were taken into consideration (see Table 3-2): 






- fuelwood (t 


- beams - fodder 

- planks - litter (ferns and pine needles) 
- shingles - incense 

- poles - edible plants 

- torch wood - medicinal plants 





Further the households were questioned about some aspects of grazing. For every live- 
stock type, the location — forest or pasture -—- duration in months and mode of grazing — 
free or watched over —- were assessed. 


The households were asked to identify the ownership of the different forest products in 
different locations -—— garden, sogzhing, government forest. Lastly, the households were 
requested to give their opinion on the current situation regarding the forest products. 


3.2.3. Checklist in Cultural Ecology 


Cultural ecology 1s defined here as the relationship between culture, social organisations 
and natural environment. Though a well established discipline, dating back to the 19th 
century, cultural ecology has gained importance during the late 20th century [Bargatzky 
1986]. 


The Checklist in Cultural Ecology provides a methodology for developing an appropriate 
epistemological approach in cross-cultural and interdisciplinary research [Seeland 1989]. 
Its objective is to support the researcher’s ability to develop meaningful research topics 
and relevant linkages between different scientific subjects, especially within non-Euro- 
pean cultural settings. Being an on-the-job methodology it 1s highly context-oriented and 
has an applied orientation. The Checklist in Cultural Ecology contributed to the present 
study by giving a broader context to the forest uses in the area. The social science research 
techniques which were applied in the data collection with the help of the Checklist in Cul- 
tural Ecology were observations, interviews of key informants with semi-structured inter- 
view guidelines, group interviews, calendars and resource mapping [Whyte 1977; Whyte 
1984; Whyte 1994]. 


The Checklist in Cultural Ecology comprises five steps to sketch the complexity of a 
resource use pattern. 


The first step characterises the general social features of the research area: name and loca- 
tion of important social groups with their respective different socio-economic interests, 
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their traditional hierarchies and modern developments. Themes of this first step also 
included: definition and characteristics of the social groups, communities, institutions, 
hierarchies, concurrence between groups and foreign groups. 


The second step identifies relevant cultural values, social and religious customs and 
taboos. Themes of this second step also included: traditions, customs, cultural values, gen- 
der specific work, religious rules, taboos and tolerance. 


The third step looks at the natural environment 1n a cultural and ecological perspective and 
tries to define typical representations of society and culture within the local natural setting. 
For example: structure of the settlements, socio-cultural restrictions on uses, vegetation, 
crops, gathering of wild plants, game and hunting, rituals related to agriculture, landhold- 
ing, ownership, inheritage, land use types and production types. 


The fourth step emphasises the linkages between forest uses and social organisation at a 
particular tume, predominantly in the past. These are, among others: relationship between 
population and flora, entitlements for plantations, significance of the location or age of a 
tree and exotic trees. 


The fifth step identifies present problems and sensitive issues resulting from changes in 
society and in forest use and resource management. 


The Checklist in Cultural Ecology gives the researcher a broader understanding of the 
socio-cultural context he/she is working in with the focus on the interface population and 
natural environment. Field work is always limited in time and one’s presence in a particu- 
lar place often discontinuous. Even though the field work extended over three years in the 
present study, the information gathered remains fragmentary and has to be treated cau- 
tiously. 


The findings from the Checklist in Cultural Ecology were used on one hand to outline the 
questionnaires of the Household Survey and the Forest Resource Use Survey. Later on, on 
the other hand, the Checklist in Cultural Ecology was used to cross-check some results of 
the questionnaires. Lastly, tt allowed the retrieval of further information, which was not 
made available through the surveys. 


3.3 Linkage between the forestry and sociological methods 


One of the underlying hypotheses of the research is that the use and management of natu- 
ral resources in general, and forest resources in particular, has to be approached by con- 
ducting investigations both of the actual resource use and the socio-cultural perception of 
the local resource users towards their environment. These aspects are presented in Section 
4. “The forest structure”. 


The forest types and the forest structure were traced by the indicator plots and the forest 
inventory. From the analysis of the forest structure, it was possible to assess indications of 
the impact of the forest uses on the forest structure. 


The socio-cultural context presented in Section 5. “The social context of the forest uses”’ 
was assessed through sociological methods, mainly the Household Survey and the Check- 
list in Cultural Ecology. The perception of the natural environment by the villagers was 
traced by the Forest Resource Use Survey and the Checklist in Cultural Ecology. 





The definition of the forest uses as well as the quantities and ownership were mainly 
assessed by the Forest Resource Use Survey. The type of tree required for every product, 
the location of the uses and the impact of the forest use on the forest structure was 
assessed through the forest inventory and partly by the indicator plots. The rationale and 
the mode of procurement were mainly traced with the help of the Checklist in Cultural 
Ecology. The analysis of the forest uses is presented in Section 6. “The forest uses”. 


Linking these two sources of information provides an encompassing picture of the recent 
history of social resource use and a general view of the resource use rationale of a rural 
community in Central Bhutan. Firstly, the two approaches allowed the cross-checking of 
the findings. For example, the stumps of felled trees were recorded during the forest inven- 
tory, giving indications what tree species of what size were used for a certain product and 
in what quantities. Secondly, the Forest Resource Use Survey gathered indications from 
the households of the quantities consumed and thus confirmed the intensity of the forest 
use. The Checklist in Cultural Ecology recorded the selection criteria—type of tree and 
dimension——of the villagers for a tree being felled for a certain purpose. The information 
were cross-checked with the findings of the forest inventory. The findings from the Check- 
list in Cultural Ecology are not presented in a distinct Table or Section, they are much 
more underlying in every chapter. 


Furthermore, the two approaches were complementary. For example, the location of the 
different forest uses was possible through the forest inventory and could not have been 
assessed so precisely through interviews. On the other hand, the traditional entitlements 
could only be assessed through sociological methods only and not through the inventory. 





4. The forest structure 
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4.1.1 Description 


The part of the forest inventoried ranges from 2’700 m.a.s.l. to 3’600 m.a.s.1. 
approximately, but the forest itself reaches up to 4’000 m.a.s.l. A map of the forest stands 
was generated with the data from transects made during the forest inventory (see Figure 4- 
1). The forest types were assessed in a grid of 50 m x 200 m. For the analysis, the forest 
types as defined during the inventory presenting similar characteristics were grouped 
together. The forest is composed of a multitude of stands, forming a kind of mosaic. 
Therefore the map of the forest types might appear a little confusing. However, some 
general rules can be defined. Roughly, one can divide the forest into three altitudinal zones. 
In the lowest part, along the river, at approximately 2’750 m.a.s.1. to 2?850 m.a.s.l. pure oak 
forests and blue pine forests with oak are found. A little further up, approximately between 
2’°800 m.a.s.l. to 3’000 m.a.s.l., are pure blue pine forests, blue pine forests with oak and 
blue pine with spruce and oak. Spruce forests — either pure or mixed with blue pine and/or 
hemlock — fir mixed with hemlock, and hemlock forests form the middle zone at 
approximately 3’000 m.a.s.l. to 3’400 m.a.s.l. The higher altitude forests, above 3’400 
m.a.s.l., are composed of fir forest and patches of birch forests with maple. An estimation 
of the relative importance of the forest types, based on the inventory, is given in Table 4-1. 
Since for the oak forests only 4 inventory plots were recorded, these data were not 
considered for further analysis. 





Table 4-1: Estimated distribution of the forest types (in ha and in percent), based on the number of plots 
recorded in the forest inventoried, 
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Figure 4-1: Map 1:50°000 of the forest inventoried with the distribution of the forest types. 
Source: forest inventory 1997-98, Topographical details from LUPP 1994. 
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4.1.2 Forest structure 


Table 4-2 shows a summary of the main characteristics of the different forest types: the 
number of stems per ha, the basal area per ha and the volume per ha, with their 66% 
confidence interval. The figures consider all the tree species with a dbh equal to or greater 
than 8 cm. 


The number of stems per ha ranges from 578 no./ha for the birch forests to 1’028 for the fir 
forests. The basal area was lowest in the forests on former agricultural land, with 25 m2/ha, 
and highest in the fir forests with 108 m7/ha and in the mixed hemlock and fir forests with 
103 m*/ha. The standing volume was relatively low, with 308 m°/ha, for the forests on 
former agricultural land. The mixed hemlock and fir forests, with 1°580 m°/ha, the fir 
forests, with 1°543 m°/ha, and the hemlock forest, with 1’079 m°/ha, reach considerable 
standing volumes per ha. 


‘Table 4-2: Number of stems per ha, basal area per ha and volume per ha with their 66% confidence 





Blue pine S a : _ OE a oa ae a a os Bee 


Blue pine with oak 937 39 + 3.8 471 + 66 
Mixed spruce 699 39 +6.1 548 +113 
Hemlock 716 73 + 7.3 1079 +133 
Hemlock/fir 865 103 + 15.7 1580 + 272 
Fir 1028 108 + 7.4 1543 tec 
Birch 578 53 + 9.0 672 +151 
Former agr. land 729 25 + 4,9 308 + 69 





An overview of the stem distributions for every forest type is presented in Figure 4-2. A 
semi-logarithmic scale was chosen in order to minimize the visual effect of the abundant 
broadleaf understorey and allow a better understanding of the distribution of the main 
stand-forming species.When considering these stem distributions, two groups with similar 
stem distributions can be formed. First, the blue pine forests, the blue pine forests with oak, 
the forests on former agricultural land, the mixed spruce forests, and the birch forests 
present similar stem distributions. The second group is composed by the hemlock forest, 
the mixed hemlock and fir forests, and the fir forests*”. 


4.1.3 Stumps and logs 


The forests are more or less intensely used.Table 4-3 gives a summary of the number of 
stumps and logs per ha in the different forest types. It is however difficult to compare the 
intensity of uses between the forest types, since nothing is known about the rapidity of the 
decomposition processes of the stumps of the different species. 


Blue pine forests with oak are the most intensively used forests. Their relatively proximity 
to the village and the footpaths certainly contribute to this situation. 


22, See also chapter 7.2. “Findings on the forest structure” 
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Figure 4-2: Overview of the stem distribution of the different forest types. 
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The forests on former agricultural land and hemlock forests are moderately to intensively 
used. Both are easily accessible by footpaths: the first due to the agricultural activities and 
the second due to bamboo extraction in these forests. The spruce forests and the blue pine 
forests are used moderately to extensively, due to their relative remoteness and difficult 
access. Fir and mixed fir and hemlock forests are used extensively. Most stumps indicated a 
natural death of the trees. Only a few products are taken from these forests, which are 
relatively far away from the village. On the other hand, those fir and hemlock forests close 
to the pastures are used moderately, mainly for fuel wood. Last, the birch forests are 
protected by their remoteness and no sign of wood extraction could be detected; all the 
stumps indicated a natural death of the trees. 


Table 4-3: Number of stumps and logs per ha and 66% confidence interval. 
Source: forest inventory 1997-98. 











eS No. of stumps/ 
Blue pine with oak 281 + 52 
Mixed spruce 82+ 14 
Hemlock 144 + 42 124 + 83 
Hemlock/fir 84+ 10 119+ 14 
Fir 107+ 16 65 + 10 
Birch 38+ 8B 98 + 28 
Former agr. land 158 + 52 38 +19 





A tentative comparison of volume increment and timber extraction will be given here in 
order to provide the readers with an impression of the intensity of the timber extraction. It 
has to be emphasised here that this comparison was not part of this study and that it is based 
on a number of estimations. 


In the past, some authors examined the annual increment of various forest types in 
Bumthang. Rohrbach stated that the average annual increment in middle-aged blue pine 
stands ranges between 12.6 and 13.5 m>/ha/year [Rohrbach 1985]. Since, in the forests 
inventoried, blue pine stands are partly mixed with oak, the average of these two figures, 
reduced by 30%, was used for the estimate of the average annual increment. According to 
Burgi, the average annual increment in the fir forest ranges between 3.23 m°/ha/year on 
north-facing slopes and 2.24 m°/ha/year on south-facing Slopes [Biirgi 1992]. For the 
estimate here, the figures for the north-facing slopes were used, as the forests inventoried 
were mainly located on north and north-eastern slopes. Finally, as mixed spruce forest 
contains blue pine, which is relatively more productive than fir or hemlock, the annual 
increment was estimated to be 4m? /ha/year. On the average tor the whole forest, the annual 
increment was estimated to be around 5.4 m°/ha/year. As a comparison, in the Gidakom 
FMU in Western Bhutan, the average annual increment for the whole forest was indicated 
to be only 3.93 m°/ha/year [Dhital and Pushparajah 1992]. However, in the Gidakom case 
study, no information could be found about the composition and exposition of the forests to 
explain this difference. 





The average timber extraction in the forests inventoried was estimated through the 
following procedure. For every stump the point of felling was estimated during the forest 
inventory. As no study has been conducted so far on the decomposition of stumps and logs 
in these forests, it was difficult to estimate the point of felling and tentative broad categories 
for the point of felling had to be made. The decomposition of stumps and logs depends on 
the species —- blue pine is expected to decompose slower than hemlock or fir due to its 
higher resin content —- on the diameter, on the presence of biological agents, and on the 
climate. Stumps from freshly felled trees could be easily identified, stumps from trees 
felled 2-3 years ago as well, but the older the stumps, the more difficult is was to estimate 
the date of felling. Therefore, to estimate the timber extraction only by the stumps, those 
trees felled up to 20 years ago were considered. The stumps had different heights. 
Whenever possible, the dbh was measured. When the stumps were less than 1.3m height, 
the dbh was estimated from the diameter measured at the highest point. On the basis of 
these measured and estimated dbh values, the volume was calculated in the same way as 
the volume of standing trees. 


On the average for the forest inventoried, approximately 1.28 + 1.24 m°/ha/year were 
extracted —- with a 66% confidence interval, if the estimate of the date of felling was 
accurate. With a 66% confidence interval, the annual amount of extracted timber would be 
lower than the average annual increment in these forests. 


4.1.4 Regeneration 


Table 4-4 gives an overview of the average regeneration per ha in the different forest types. 
Every young tree from 0.5 m height up to 7.9 cm dbh was recorded as regeneration. The 
birch forests and the mixed spruce forests had the least average regeneration. Regeneration 
was most abundant in the blue pine forests with oak. 


Table 4-4: Regeneration per ha. Young trees of all species from 0.5 m height 
up to 7.9 cm dbh. Source: fore 
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4.2 Blue pine fores 


4.2.1 Description 


The Himalayan Blue Pine—Pinus wallichiana A.B. Jackson (P. excelsa Wallich ex D.Don, 
P. Griffithit McClell)—is a pine with its needles in clusters of five. It is found from 
Afghanistan to South-East Tibet [Polunin and Stainton 1997]. In Bhutan, it is commonly 
found at altitudes ranging from 1°700 m.a.s.l. - 3’300 m.a.s.l. [Grierson and Long 1983]. 
Blue pine forests are found on dry sites or as secondary forests, since it is a strong pioneer 
species [Brandis 1906; Champion 1968; Grierson 1983; Troup 1986 (rep.)]. 


In the forest inventoried, pure blue pine forests represent 14% of the area or 108 ha (see 
Table 4-1). They are found in the lower part of the forest inventoried. Many blue pine 
forests were found along the fringes of pastures (in Figure 4-1.: the forests near the South- 
East ridge and the Khamgi pasture). The remaining blue pine forests were mainly on the 
southern slope of small ridges. 


Two circular indicator plots were measured in the blue pine forests. Both plots were within 
15 to 30 minutes walking distance of the settlements. The main characteristics of these two 
indicator plots are given in Table 4-5. Both indicator plots have a structure corresponding 
to the average blue pine forest. 


Table 4-5: Main characteristics of the indicator plots in the blue pine forests. 
Source: indicator plot 1997, 














Indicator plot 1 











2'875 ma.s.. 2895 mas. 


altitude 

exposition 950 9 255 9 
slope 35 % 37 % 
No. of stems/ha 844 637 
Basal area m@/ha 30 26 
Volume m*/ha 358 282 
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The two indicator plots show two “pictures” of a blue pine forest. The first picture is one of 
a single storied blue pine forest, similar to the one presented by the indicator plot 2 in 
Figure 4-3. These single-storied blue pine forest are mainly young stands which have 
colonized grass land, but older single storied forests were observed in remote areas or in 
areas difficult to access. It seems that the single storied blue pine forests are even-aged 
forests growing under relatively undisturbed conditions or the result of a major disturbance 
on a relatively large area. Small extractions of timber — similar to a thinning — do not 
affect the structure. With heavier extractions and increased disturbance, however, the cover 
of the upper storey is disrupted, creating gaps. Young conifer trees, broadleaved trees, and 
shrubs fill in the gaps. 
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The first indicator plot (see Appendix 2) gives a picture of a relatively more disturbed blue 
pine forest. Many trees have been removed, creating gaps in which young blue pines and 
oaks could grow. 


4.2.2 Structure 


The blue pine forests are almost pure stands of blue pine with few other species mixed in 
(see Table 4-6). On the average there were 752 stems per ha. The mean basal area was 
28.64 m/ha and the mean volume 339 m°/ha. These data are similar to those obtained by 
Ernst Rohrbach [Rohrbach 1989], 


Table 4-6: Composition of the blue pine forest. Number of stems, basal area and volume per ha. 
The relative importance is given in brackets. 
Source: forest Inventory 1997-98. 

















— 23.5442.63 (82%) 


Volume m3/h 


294440 (87%) 





517268 (69%) 
Hemlock 19+21 (2%) 1.64+3.31 (6%) 22+46 (7%) 
Spruce 36+16 (5%) 0.91+0.43 (3%) 10 +5 (3%) 
Willow/poplar 82+20 (11%) 0.68+0.17 (3%) 4+1 (1%) 
Oak 41+35 (5%) 0.93+0.98 (3%) 8+9 (2%) 
Other broad. 21415 (3%) 0.59+0.51 (2%) 224  (<1%) 
Rhododendron 36441 (5%) 0.34+0.36 (1%) 242 = (<1%) 
Total 752271 (100%)  28.64+2.9 (100%) 339243 = (100%) 
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Figure 4-4: Number of stems per by diameter class in the blue pine forests. Source: forest inventory 
1997-98. 
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The curve of the number of stems per diameter class has a hyperbolic shape. With a semi- 
logarithmic scale, the number of stems per ha decreases regularly with increasing diameter 
(see Figure 4-4). When compared to a straight descending line, there is a small surplus of 
conifers with diameters from 68 to 82 cm. 


Blue pine is a strong pioneer species. It colonizes abandoned agricultural land within a few 
years. Such plots, which were located in forests clearly identified as forests on former 
agricultural land, are treated in a separate chapter (see 4.9 “Former agricultural land”). 


4.2.3 Stumps and logs 


For every plot, details were recorded concerning the stumps and logs lying within the 5 ares 
of the plot. Table 4-7 shows the number of stumps and logs which were recorded in the blue 
pine forests. There was on average a total of 79 stumps and 69 logs per ha. There are many 
causes for the death of a tree: some were felled for various purposes and some died of 
natural causes. If we consider only the stumps of felled trees, 58 stumps/ha (41 to 75) were 
counted. This figure shows that the use in blue pine forests is moderate to extensive. They 
are less exploited than was expected. This fact can be explained by the situation that many 
parts of the inventoried blue pine forests are on steep slopes and therefore difficult of 
access. This result, however, is specific for the forest inventoried and cannot be generalised 
for all the blue pine forests of Bumthang. Indeed, in Bumthang the blue pine forests are 
mostly easy of access and are therefore intensively used. In total 37m°/ha of wood in 
different stages of decay, mainly blue pine, were found lying unused in the forest. 18 m°/ha 
of wood were left-overs after the felling of a tree and further 19 m°/ha of wood were from 
trees which had died naturally. 


In the field, it was determined for what reason a tree was felled or whether it had died 
naturally. Table 4-8 indicates the number of stumps per ha according to their category. 
Most of the stumps measured were those of trees which had died naturally. The two main 
reasons for felling a tree were to obtain firewood (20 stumps per ha), and to obtain poles 
(nearly 15 stumps per ha). 


Table 4-7: Number of stumps and logs per ha by species in the blue pine forests. 
Source: forest inventory 1997-98. 
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Total 79 +15 69 +16 
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Torch wood’? collection caused the death of 8 pines per ha. Three types of death which 


might occur to a pine tree after torch wood collection were observed. Sometimes the 
villagers had cut once all around the tree while collecting torch wood. The tree thus is 
unable to transport water to its crown and dries off. In other cases, the villagers had already 
collected a large amount of torch wood on a tree. The stem became very slim and finally 
broke. In a few cases, the tree was relatively small and had proven to contain a large amount 
of torch wood. Then the tree was felled and transported away. 


Table 4-8: Number of stumps per ha by category of 
elimination in the blue pine forests. 
Source: forest inventory 1997-98, 


tegory of stum; eS lo. per ha 





Natural death 
Fuel wood 
Pole 

Torch wood 
Beam 

Flag pole 
Plank 

Broken accidentally Lue 
Cut for unknown reason 2.2 
Fire 125 
Total 79.3 +15 





On average 2.2 trees per ha were broken accidentally while felling others. The villagers 
said that it happened frequently when they were given difficult trees to fell. Cutting only 
one fork of a forked tree was considered as most difficult. 2.2 trees per ha on average were 
cut for reasons which could not be identified. Both the stump and the tree lying next to it 
were found. 


4.2.4 Regeneration 


In the centre of every plot, a sub-plot of 1m radius was defined and the regeneration was 
counted. Regeneration was defined as any tree species from seedlings taller than 0.50 m 
height up to trees with a dbh of 7.9 cm. Shrubs were not counted as regeneration. 


The regeneration is unequally distributed: 12 sub-plots out of 27 (or 44%) did not have any 
regeneration. Only when the conditions were favorable did regeneration occur. In the 
forests inventoried, a frequent limiting factor for the regeneration is the reduced amount of 
light on the ground, due mainly to the dense bamboo cover and sometimes to the trees as 
well. On average there were 14°980 + 3791374 young trees of all size categories per ha (see 
Table 4-9). In the blue pine forests the regeneration was mainly composed of seedlings and 
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23.Torch wood 1s wood soaked with resin. It will be presented in detail 1n6.4.1 “Torch wood”. 
24. with the 66% confidence interval. 
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of young trees with a dbh between lcm and 8cm; less regeneration was found in the 
category 0.5m to |.3m height. 


Most of the regeneration in the category of less than 0.5m height are blue pines. Fewer blue 
pines are found in the other two categories. It is, however, difficult to explain the 
differences between the categories. 


The regeneration of the conifers species is shown in Table 4-10. Blue pine is by far the most 
strongly represented conifer species with 6’016 young trees per ha. Further some hemlock, 
and a little spruce and fir regeneration was found. In addition, among the broadleaved 
species, 1’062 + 705 young oaks per ha were counted. The remaining regeneration is 
composed of diverse broadleaves species. 


Table 4-9: Regeneration in the blue pine forests by size category. 
Source: forest inventory 






“Less than 0.5 m height 





between 0.5-1.3 m height 2005 
1< dbh< 8 cm 6959 
Total 14’980 


Table 4-10: Regeneration of conifers in the blue pine forests. All conifers from seedlings 
up to dbh = 7.9 cm were counted as regeneration. 
Source: forest in 8. 















Blue pine 
Hemlock 
Spruce 
Fir 

Total conifer regeneration 8’139 + 27378 
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4.3 Blue pine forest with oak 


4.3.1 Description 


Only a few pure oak stands were found, predominantly along the river. In contrast, oaks 
were very commonly mixed with blue pine and sometimes with blue pine and spruce. In 
this Section, the forests of blue pine with oak comprise both the forests of blue pine with 
oak and blue pine forests with spruce and oak. 


The oak which is found in Bumthang is Quercus semecarpifolia Smith. It is an evergreen 
broadleaved tree up to 30 m height. The young leaves are spinous-dentate, similar to the 
leaves of Ilex sp., and the older leaves are round and entire. Q. semecarpifolia is found 


from Afghanistan to S.W. China [Polunin and Stainton 1997] and, in Bhutan, from Thim- 
phu to Trashigang at altitudes ranging from 2’400 m.a.s.l. to 3’200 m.a.s.l. [Grierson and 


Long 1983]. However single trees (above Dhur) and even a stand (East of Lugirawa) were 
observed up to 3’400 m.a.s.l. 


The blue pine forests with oak are found at a relatively low altitude. They represent around 
14% of the forest inventoried (see Table 4-1). This forest type is common mostly on mesic 


sites, but sometimes also on dry ridges [Champion and Seth 1968]. When found on dry 
sites, the oaks remain stunted. 


Two indicator plots were recorded. The indicator plot no. 3 (see Appendix 3) represents a 
blue pine forest with oak under disturbed conditions and indicator plot no. 4 (see Figure 4- 
5) represents a blue pine forest with oak under less disturbed conditions. Table 4-11 
indicates the main characteristics of the indicator plots. The indicator plot no. 4 has values 
comparable to the average of the blue pine forests with oak, but a lower number of stems 
per ha (see also Table 4-12). The basal area and volume in the indicator plot no. 3 are 
higher than average, but the number of stems per ha is lower than the average. 


Table 4-11: Main characteristics of the indicator plots in the blue pine forests with oak. 
Source: indicator plot 1997, 


























‘Characteristics ===—SIndiicator plot3_—_Indicator 
: ste bat chertctt  eie eee m E pe ne 
exposition 240 9 85 9 
slope 30 % A5 % 
No. of stems/ha 311 510 
Basal area m“/ha 45 38 
Volume m*/ha 962 461 





4.3.2 Structure 


The blue pine forests with oak are two-storeyed forests. The upper storey is composed of 
blue pines and oaks form the lower storey. Exceptionally, oaks can have up to 30 m height. 
Such heights were measured for some individuals or in a pure oak forest, but commonly the 
height of oaks was less than that of the blue pines in the blue pine forests with oak. 


The ground of the blue pine forests and the blue pine forests with oak is mostly covered 
with bamboo (except for extremely dry sites, for example on the ridges). The main bamboo 
species is Yushania microphylla and the more rare one, Arundinaria racemosa. Both are 
spreading types of bamboo; Yushania has long rhizomes without roots and a hollow 
rhizome neck, whereas Arundinaria has rhizomes rooting at every node. Further 
Arundinaria prefers comparatively drier sites [Stapleton 1994]. Both bamboo types are 
mostly heavily browsed and hence less than a meter tall. If protected from grazing they can 
reach a height of 3-4 m, as for example, above the village of Lusbi. 
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Figure 4-5: Blue pine forest with oak: indicator plot no. 4. 
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The composition of the blue pine forests with oak is given in Table 4-12. Oak constitutes 
the largest part of the forest in terms of number of stems per ha, but blue pines form most of 
the basal area and volume. 


The oaks are lopped for fodder and firewood. Therefore many lopped trees can be observed 
in the forests near footpaths and settlements. Oaks respond very well to coppicing. Even 
older stumps have been seen to sprout again. Oaks have spreading canopies in the more 
disturbed stands, but in closed forests they develop longitudinal canopies. 


‘Table 4-12: Composition of the blue pine forest with oak. Number of stems, basal area and volume 
per ha at the 66% confidence interval. The relative importance is given in brackets. 
Source: forest inventory 1997-98. 
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(29%) 18.743 59 (58%) 
Oak 423 +55 (45%) 14.0+3.1 (36%) 1342441 (28%) 
Spruce 40 +15 (4%) PAE 4S (6%) 39 +17 (7%) 
Other broad. 59 + 27 (6%) 17213 (4%) 1743 (4%) 
Rhodo. 91+52 (10%) 1.0+0.6 (8%) 5+3 (1%) 
Maple 16+ 9 (2%) 0.3+0.3 (1%) 343 (1%) 
Willow 12+ 7 (1%) 0.3+0.3 (1%) 344 (1%) 
Hemlock 14411 (2%) 032 0:2 (1%) 2+2 (<1%) 
Yew a (<1%) 0.05 * (<1%) <{* (<1%) 
Birch 7+? (1%) 0.23 + 0.8 (<1%) 2+6 (<1%) 
Total 937 +71 (100%) 39.0 + 3. (100%) 471+66 (100%) 
sits, ob ae tatats Blue pine forest with oak: 
per ha Number of stems per ha 
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- others — | 
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92 108 124 140 2152 


Figure 4-6: Number of stems per by diameter class in the blue pine forests with oak. Source: 
forest inventory 1997-98. 
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The distribution of the stems according to their diameter (see Figure 4-6) is similar to that 
of the blue pine forests. However, as expected, the blue pine forests with oak have a much 
higher proportion of broadleaves than the pure blue pine forests. Further, an initial deficit of 
young trees with a dbh<24 cm, compared to an exponentially decreasing distribution, was 
noticed. 


4.3.3 Stumps and logs 


281 stumps per ha were counted in the blue pine forests with oak (see Table 4-13). It is the 
forest type with by far the highest number of stumps per ha. Mainly oaks and blue pines 
were felled. However, the number of logs of blue pine is higher than that of oak. This can be 
explained by the fact that oaks are generally of smaller dimensions and felled for firewood. 
As all the parts of a tree can be used for firewood, the whole tree 1s removed, whereas blue 
pines are cut for several reasons and the unused part of the felled tree is left behind in the 
forest. In all 58m°/ha of wood, mainly blue pine, were found lying unused in the forest. 10 
m°/ha of wood were left-overs after the felling of a tree and a further 48 m°/ha of wood 
were from trees which had died naturally. 


The trees were felled mainly for fuel wood (see Table 4-14); indeed about half of the 
stumps belong to this category. A few young oaks were felled for fodder. In this case, the 
young trees are left behind in the forest and their leafless branches are spread over the 
ground. It is, however, unusual that a whole oak tree is felled for fodder. Normally the oak 
is lopped at regular intervals to obtain the leaves for fodder and the branches for fuelwood. 


Table 4-13: Number of stumps and logs per ha by species in the blue pine forests 












Oak 
Blue pine 
Hemlock 

Spruce 

Maple 

Willow 

Other broadleaves 
Rhododendron sp. 
Total 281+ 52 120 +1 


Sometimes, young blue pines are felled for their inner bark. The young shoot is peeled and 
the inner bark is eaten. These cases can be easily identified, since the outer peeled-off bark 
is found near the young felled tree. On average, 3.6 trees per ha were felled to maintain or 
repair a footpath or bridge. In all these cases a tree from the side of the footpath was chosen 
and felled. The wood was then cut to the right dimension and shape. The distance between 
the tree to be felled and the place at which it was needed was always very short. It was easy 
to recognise which plank or pole had been processed from the felled tree. 








Table 4-14:Number of stumps per ha by category of elimination 
in the blue pine forests with oak. 



















_Categor um] 

ee 
Pole 
Natural death | 38.6 
Beam 19.3 
Cut for unknown reason 9.3 
Plank 5 
Broken accidentally 4.3 
Fodder 3.6 
Bridge or footpath maintenance 3.6 
Inner bark 2.1 
Walking stick 1.4 
Flag pole Oe 
Plough 0.7 
Total 281.4 + 52 





4.3.4 Regeneration 


Regeneration is very abundant in the blue pine forests with oak. Indeed there are 46’633 + 
20°629 young trees per hectare (see Table 4-15). The relatively high number of young trees 
is possibly a consequence of the higher intensity of logging in these forests. Through the 


selective felling of trees, the canopy is opened and more light reaches the ground, thus 
favoring the regeneration. 


Table 4-15; Regeneration in the blue pine forests with oak by size category. 
Source: forest inventory 1997-98. 








ao ean ’ re ae ee te eee 
between 0.5-1.3 m height 15355 

dbh between 1 - 7.9 cm 8417 

Total 46’633 + 20629 





In Table 4-16 the conifer regeneration per ha is shown. Blue pine has the largest share with 
about 65% of the total regeneration and 85% of the conifer regeneration. Among the 
conifer regeneration, some young hemlocks, fir and spruces were measured. Spruce was 
found more sporadically, hence its high relative standard error. Furthermore 4°322 + 2’687 
oaks (at a 66% confidence interval) were counted per ha. 
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Table 4-16: Regeneration of conifers in the blue pine forests with oak. 
source: for 









Hemlock 7279 + 2474 
Fir 910 + 683 
Spruce 114 +113 
Total conifer regeneration 357942 + 19922 





Blue pine is predominant in almost every size category, except in the dbh category between 
1 cm and 7.9 cm, where a strong oak regeneration dominates. Both oak and blue pine are 
light-demanding species. Hence this figure confirms the impression that blue pine forests 
with oak are more disturbed. The changes in the oak regeneration might have different 
reasons: the occurrence of a seed year or the amount of light on the ground or the presence 
or absence of a larger opening. Little is known about Quercus semecarpifolia: its ecology, 
growth or, for instance, whether it is a more light-demanding species than blue pine. The 
ecology of oak requires further investigation. 


4.4. Mixed spruce forest 


4.4.1 Description 


The East Himalayan spruce, Picea spinulosa Griff., is the tallest conifer in Bumthang. It 
can reach up to 60 m in height. This tree is indigenous to Sikkim and Bhutan ['Troup, 1986 
(rep) #144]. It is abundant in Bhutan throughout the central part of the country between 
2’400 m.a.s.l. and 3’600 m.a.s.l. [Grierson and Long 1983]. In the research area the spruce 
was found on mesic to moist sites. Indeed, Troup [1986 (rep.)] noticed that spruce is absent 
im the dry valleys of the inner Himalaya. Spruce was rarely found in pure stands, but 
usually mixed with blue pine or hemlock. Spruce might also be a pioneer species, 
especially at relatively higher altitudes, but is less extreme than blue pine [Rosset 1998]. 


Three different types of spruce forest were recorded: spruce forests~ (13 plots), spruce 
mixed with blue pine (12 plots) and spruce mixed with blue pine and hemlock (9 plots). All 
of these types were found with or without an undergrowth of oak. Since these three types 
present strong similarities, they were grouped as “mixed spruce forests”. These different 
types of spruce forest represent some 17% of the forest inventoried. They are mainly 
present around the Khamgi pasture, around the pasture behind the ridge, on the heavily 
grazed slope above Lusbi, and on North to North-East exposed slopes. Thus their presence 
around the pasture gives the impression that spruce forest appears at relatively higher 
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25.Spruces were rarely found in pure stands. “Spruce forest” is defined here as forest with an upper layer composed of 
75% or more spruces. 
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altitudes — above the natural distribution zone of blue pine —- under disturbed conditions, 
probably due to grazing. This question needs further investigation. 


4.4.2 Structure 


The mixed spruce forests tend to be single-storeyed forests. Mostly the spruce is mixed 
with other conifers (blue pine and/or hemlock). The upper storeys of these forests often 
reach 40 to 45 m, but single spruces were measured with a height of 50 m. 


About one third of the spruce forests contained oak. In these cases the forest had two 
layers, the oak forming the middle storey. 


On average, the mixed s cv forests had nearly 700 stems per ha, a basal area of 39 m’/ha 
and a volume of 550 m°/ha (see Table 4-17). The importance of the other conifer species 
can be seen in this table: there are nearly as many blue pines as spruces. However, spruces 
tend to be bigger than blue pines. The rhododendrons occur fairly often in these forests. 


Table 4-17: Composition of the mixed spruce forest. Number of stems, basal area and volume per 
ha with a 66% confidence interval. The relative importance of the spectes is given in 
brackets. Source: forest inventory 1997-98, 

* Junipers and firs were found only in one plot, therefore no confidence interval is 
meats 











a m2 a “Volume m3sha 8 
12.7 42.2 (33%) 225 +53 (41%) 





‘ooiee SSC 


“6) 
Blue pine 90 + 21 (13%) 8.1+2.1 (21%) 134 +45 (25%) 
Hemlock 54+19 (8%) 8.2+6.3 (21%) 114 +97 (21%) 
Other broadl. 97+ 31 (14%) 1.7+0.5 (5%) 1443 (3%) 
Oak 42+18 (6%) 1.9+0.9 (5%) 17 +8 (3%) 
Rhodo. 149 + 56 (21%) 2.1+0.8 (5%) 10 +4 (2%) 
Maple 44 + 23 (6%) 1.4+0.8 (4%) 12 +7 (2%) 
Birch 23+412 (3%) 1.2+1.0 (3%) 10 +10 (2%) 
Willow/poplar 97 + 45 (14%) 1.2205 (3%) 8 +3 (1%) 
Juniper oa (<1%) 0:07 * (<1%) 1. (<1%) 
Pie a (<1%) V23% (<1%) oF (<1%) 
Total 699+58 (100%) 38.626.1 (100%) 5482113 (100%) 


The graph of the number of stems according to the diameter class is shown in Figure 4-7. 
The trees are bigger than in the two first forest types, the curve therefore is flatter. Between 
8 cm dbh and 30 cm dbh, the number of conifers per diameter class is more or less constant. 
Compared to a negative exponential distribution, there would be a deficit of young conifer 
trees 1n these size categories. 
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Figure 4-7: Number of stems per by diameter class in the mixed spruce forests. Source: forest 
inventory 1997-98. 


4.4.3 Stumps and logs 


On average 82 stumps and 77 logs per hectare of mixed spruce forest were found (see 
Table 4-18). The most intensively used species remains blue pine with approximately one 
third of the number of stumps. Spruce and hemlock are comparatively less used. Also most 
of the logs were from felled blue pine trees. This indicates that many parts of blue pine had 
been found not worth transporting away. When considering the volume of wood left in the 
forest, a total of 54 m?/ha of wood was measured, mainly from spruce, hemlock and blue 
pine. 6 m°/ha of wood, mainly from hemlock, were left in the forest after felling. 


Table 4-18: Number of stumps and logs per ha by species in the mixed spruce 
forests. Source: forest inventory 1997-98. 









pecies  ===———sNo. of stumps /ha 

gees bes REPRESS CYR - pe 
Spruce 10 12 
Hemlock 6 11 
Oak 5 1 
Maple/willow/birch 9 14 
Other broadleaves sa 4 
Rhododendron sp. 12 5 


Total 82+ 14 77 +10 











These forests seem less intensively used. Indeed, more than half of the trees in the mixed 
spruce forest had died naturally (see Table 4-19). Only around 35 trees per ha were felled. 
The uses are diverse, fuelwood and poles being the main ones. Furthermore, some trees 
were cut to process planks for the maintenance of a bridge or to improve a footpath in 
marshy areas. 


Table 4-19: Number of stumps per ha by category of elimination 
in the mixed spruce forests. 
Source: forest inventory 1997-98, 
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ee etree 

Fuel wood 

Pole 

Cut for unknown reason 

Bridge or footpath maintenance 
Plank 

Inner bark 

Beam 

Fire 

Shingles 

Walking stick 

Total 81.8+ 14.3 








4.4.4 Regeneration 


The regeneration is less abundant in this forest type compared to the first two (see Table 4- 
20). More than half of the regeneration comprises seedlings. Only a few young trees were 
found in the category 0.5 m to 1.3 m height. 


Table 4-20: Regeneration in the mixed spruce forests by size category. 
Source: forest inventory 1997-98. 








pe eer e i ee eae 
between 0.5-1.3 m height 468 + 273 
1< dbh< 8cm 2061 + 17246 


Total 7’025 + 2'328 





The bulk of the regeneration is found with rhododendron species: in the category 0.5 m to 
1.3 m height, they represent almost 90% of the regeneration! Rhododendron is also 
dominant in the category 1< dbh< 8 cm. Blue pines are present only in this class. The 
presence of blue pine regeneration could indicate that there had been a disturbance in one 
or several spruce forest patches in the recent past, resulting in enough light to favor the 
regeneration of blue pine. 
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Spruce is present in the first two categories and hemlock only as seedlings. 
In all 3°372 young conifer trees per hectare were counted (see Table 4-21). Spruce 
represents nearly two thirds of the conifer regeneration and hemlock a little less than one 
third. 


Table 4-21: Regeneration of conifers in the mixed spruce forests. 
Source: forest 





a 





1'967 
Hemlock 1030 
Blue pine 375 
Total conifer regeneration 3372 
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4.5 Hemlock forest 


4.5.1 Description 


The Himalayan hemlock, Tsuga dumosa (d. Don) Eichler, is a large evergreen conifer tree 
with pyramidal shape. Its branches are spreading horizontal to pendulous. This tree attains 
the largest diameters. In the present study and in long-term observation plots in Bumthang, 
hemlock with a dbh of 194 cm were measured [Giesch 1993; Rosset 1998}. 


The Himalayan hemlock is found in Uttar Pradesh, Bhutan and Myanmar [Polunin and 
Stainton 1997]. In Bhutan it is found commonly at altitudes from 2’400 m.a.s.1. up to 3°300 
m.a.s.l. It mainly occurs on moist to humid sites and is completely absent on dry sites. 
Hemlock forms extensive pure stands or is mixed with fir [Grierson and Long 1983]. In the 
forests inventoried, pure hemlock forest was frequently encountered in wet and marshy 
areas. 


In the areas examined, pure hemlock forests represented 17% of the forests. The forests of 
hemlock mixed with fir are presented in Section 4.7 ‘““Mixed hemlock and fir forest”. The 
pure hemlock forests were found on humid to wet soil, often along small streams. They 
were concentrated in the middle altitudinal zone of the forest inventoried. 


Two indicator plots were measured (see Figure 4-8 and Appendix 4). Both indicator plots 
have a lower number of stems per ha than the average stem number per ha of the inventory 
(see Table 4-22). Indicator plot 5 also has a lower basal area and volume per ha. The figures 
for indicator plot 6 are slightly higher than the averages of the inventory. In these forests, 
where the trees reach large dimensions, it was difficult to measure an inventory plot with 
the same characteristics as the average forest. The Picseuce or absence of a single big tree 
in the inventory plot changes the figures radically” - 


26. Indeed a hemlock of 100 em dbh has a volume of 12.6 m? and one of 200 cm dbh, 65.5 m?, 
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Figure 4-8: Hemlock forest: indicator plot no. 6. 









altitude 


exposition 100 9 309 
slope 40 % 60 % 
No. of stems/ha 580 366 
Basal area m*/ha 57 78 
Volume m*/ha 817 24 





4.5.2 Structure 


The hemlock forests are multi-storeyed. On average, the hemlock forests had 716 trees per 
ha, a basal area of 73 m*/ha and a volume of 1080 m°/ha (see Table 4-23). 


The upper layer formed by mature hemlocks is dominant. It is composed almost 
exclusively of hemlock; only few spruces, blue pines or firs were recorded. The middle 
layer contains medium-sized, future upper layer, hemlocks. The lower layer is formed 
mainly by rhododendron and maple, some other broadleaves (mostly Enkianthus deflexus), 
bamboo, and hemlock regeneration. Maple is usually a little taller than rhododendron and 
other broadleaves. 


Table 4-23: Composition of the hemlock forest. Number of stems, basal area and volume per 
ha with a 66% confidence interval. The relative importance of the species is given 
in brackets. Source: forest inventory 1997-98, 

* Yew, willow and poplar were found only in one plot, therefore no confidence 
interval is indicated here. 






















Hemlock 180+27 (25%) (71%) (76%) 
Fir 10+ 6 (2%) 4.2+2.8 (6%) 70 +52 (7%) 
Maple 127 + 21 (18%) A7+1.1 (6%) 42+12 (4%) 
Spruce 144+ 5 (2%) 3.9425 (5%) 71 #51 (7%) 
Rhododendron 282 + 47 (39%) 3.5+0.5 (5%) 16+ 2 (2%) 
Blue pine 10+ 7 (2%) 2.1+42.2 (3%) AQ + 56 (4%) 
Birch 2214 (3%) 1.1+0.9 (2%) 10+ 9 (<1%) 
Oak 10+ 9 (1%) 0.7+1.2 (1%) 7+15 (<1%) 
Other broad. 59+ 16 (8%) 0.9+0.3 (1%) fae (<1%) 
Yew 1 (<1%) 0:01. (<1%) ei (<1%) 
Willow/poplar 2 (<1%) 0.03 * (<1%) 21.7 (<1%) 
Total 716+68 (100%) 73.3+7.3 (100%) 170794133 (12%) 
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Figure 4-9: Number of stems per by diameter class in the hemlock forests. Source: forest inventory 
1997-98. 


A characteristic of the hemlock forest is the presence of a giant bamboo species, Borinda 
grossa, in the lower layer. This bamboo grows in clumps and can be up to 10 m tall and up 


to 4.5 cm in diameter [Stapleton 1994]. It 1s certainly the most important NWFP (Non 
Wood Forest Product) in the temperate zone of Bhutan. 


The distribution of stems per diameter category is shown in Figure 4-9. The graph differs 
considerably from those of the previous presented forest types (blue pine, blue pine with 
oak, spruce). Two basic remarks can be made: the trees reach a bigger dbh, up to nearly 2 m 
in diameter, and the line is much “flatter”. As Biirgi et al. described, this line is actually 
composed of two curves [Biirgi, Rinchen et al. 1992]. The first curve 1s that of the conifers. 
[tis nearly horizontal: there are almost the same number of trees in all diameter categories. 
The second curve is the one of broadleaves. It is exponential or, as semi-logarithmic scale, 
a strait descending line. 


4.5.3 Stumps and logs 


In total 144 stumps and 124 logs per ha were counted in the hemlock forests (see Table 4- 
24), Rhododendron accounts for the highest number of stumps. A relatively high number 
of hemlock stumps and logs was recorded. However, only a small proportion of these 
hemlocks was felled and most of them died naturally. 


Table 4-24: Number of stumps and logs per ha by species in the hemlock forests. 
Source: forest inventory 1997-98. 








41 
Blue pine 6 4 
Fir, spruce 3 5 
Rhododenaron sp. 71 9 
Maple/willow/birch 12 19 
Other broadleaves 6 4 
Total 144 + 42 124 + 83 





Considering only the trees felled by the villagers, an average of 81 (+ 40 at a 66% 
confidence interval) stumps per ha was measured. Thus the hemlock forests are used 
moderately to intensely. The high relative standard error indicates that the number of 
stumps per ha differ considerably from one plot to the other. Indeed the intensity of the use 
is very different between the plots: felled trees were recorded in only 9 of the 30 plots! 


As seen above, hemlock forests are often located on very wet soil. Moreover cliffs, rocks 
and steep slopes were repeatedly found in these forests during the inventory. Consequently, 
access to most hemlock forests ts not easy. On the other hand, the villagers frequently go to 
some hemlock forests to collect bamboo (Borinda grossa, Bumthangkha: ra). A few 
footpaths lead to the favorite bamboo collecting places, rendering these parts of the 
hemlock forests accessible. The forest around the bamboo collecting places is intensively 
used, whereas large tracts of hemlock forest remain unused due to difficult access. 


Table 4-25: Number of stumps per ha by category of 
elimination in the hemlock forests. 





Natural death 62.9 
Pole 7.6 
Fire 2.4 
Shingles 1.8 
Bridge or footpath maintenance 1.2 
To carry bamboo 0.6 
Plough 0.6 
Beam 0.6 


Total 143.5 + 41.9 
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On average, 65.9 trees per ha were felled for fuel wood (see Table 4-25). This is by far the 
main use made of trees in the hemlock forest. The second most important category ts that of 
trees which had died naturally, comprising 62.9 stumps per ha. The other uses together 
account for 14.8 stumps per ha. In these forests 0.6 trees per ha were cut to transport 
bamboo. Bamboo is tied in pairs to a slim pole. The slim pole is fastened with a rope, which 
usually is made out of young bamboo shoots, to the shoulders of a villager. The whole is 
then pulled to the village. 





4.5.4 Regeneration 

On average 11’053 young trees were recorded per ha (see Table 4-26). The seedlings were 
numerous and the small trees with a dbh between | and 7.9 cm were well represented. Yet 
trees are almost lacking in the category “0.5 m to 1.3 m height”. 


Table 4-26: Regeneration in the hemlock forests by size category. 
Source: forest inventory 1997-98. 













i ze ; Number perha __ 66% c. interv 
oe Oe . etre ial a 
between 0.5-1.3 m height 94 + 94 
1<dbh< 8cm 4’°215 + 17531 


Total 117053 + 2’399 





As in the mixed spruce forest, the bulk of the regeneration is formed by rhododendron 
species. Rhododendron regeneration represents 100% of the regeneration in the category 
0.5m to 1.3 m height, approximately 95% of the regeneration in the category dbh between 
{ cm and 7,9 cm and nearly 50% of the seedlings (less than 0.5 m height). The greatest 
variety of species was found among the seedlings. In contrast, in the other categories, 
besides the massive presence of rhododendron, only a few hemlock and maple were 
recorded. 


2’ 154 young conifer per has were measured on average (see Table 4-27). The regeneration 
of conifers in the hemlock forests is thus comparatively low. The regeneration of conifers is 
mainly composed of young hemlock. A few firs and spruces were also recorded. 


Table 4-27: Regeneration of conifers in the hemlock forests. 
Source: forest inventory 1197-98. 





needs Ee ne 7 a 
Fir 468 
spruce 281 
Total conifer regeneration 2°154 
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4.6 Fir forest 


4.6.1 Description 


The East Himalayan fir, Abies densa Griff., is a large evergreen tree up to 40 m in height. 
It is found from east Nepal to south-east Tibet [Polunin and Stainton 1997]. In Bhutan, it 
forms extended forests between 3’000 m.a.s.l. and 4’000 m.a.s.l. It appears in pure stands 
or, at lower altitudes, mixed with hemlock and at higher altitudes 1t becomes stunted and 
mixed with juniper [Grierson and Long 1983]. In many regions of Bhutan fir is at the 
upper timber line. 


In the inventoried area above 3’400 m.a.s.1. fir forest covers the whole slope, mterrupted 
only by patches of birch forests. The fir forests themselves are constituted of a mosaic of 
stands in different development stages. 38 plots were recorded in this forest, representing 
152 ha or 19% of the forest inventoried. 


For the two indicator plots recorded in the fir forests (see Figure 4-10 and Appendix 5) the 
same problems were encountered as those in the hemlock forest. The figures for the 
number of stems, basal area, and volume are lower than the average for the whole forest 
(see Table 4-28 and Table 4-29). Indicator plot 7 is closest to the average, but it has a less 
developed layer of rhododendron. 


Table 4-28: Main characteristics of the indicator plots in the fir forests. 
Source: indicator plot 1997. 






. ties ee Indicator plot 7 aa meee 
3760 m.a.s.l. 3'600 m.a.s.l. 





exposition 55 9 709 
slope 50 % 30 % 
No. of stems/ha 709 438 
Basal area m@/ha 41 70 


Volume m°/ha 452 17058 





4.6.2 Structure 


The structure of fir forests is similar to that of hemlock forests. A few big trees occupy the 
upper layer and the lower layer is characterised by rhododendron and maple, birch form- 
ing an intermediate layer. 


On average |’028 stems per ha were recorded (see Table 4-29), conifers constituting only 
around 14%, It 1s characteristic for these forests to have a dense undergrowth of 
rhododendron (39% of the stems) and maple (29%).The extremely high mean basal area 
and volume per ha is due to the firs. Indeed, they form 70% of the basal area and 80% of the 
volume. The fir forests in the neighboring valley were described by Biirgi et al. [Biirgt, 
Rinchen et al. 1992]. These show higher numbers of stems per ha and lower basal areas per 
ha. The results, however, are not statistically different from those of the fir forests presented 
here: 
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Table 4-29: Composition of the fir forest. Number of stems, basal area and volume per ha with a 
66% confidence interval. The relative importance of the species is given in brackets. 
Source: forest inventory 1997-98. 
* Blue pine, yew, willow and poplar were found only in one plot, therefore no 












Birch 117 + 18 (12%) 9.3+1.3 (9%) 93 +13 (6%) 
Maple 297 + 33 (29%) 9.2+1.1 (8%) 76 + 10 (5%) 
Rhododendron 398 + 42 (39%) 8.3 +4 1.1 (8%) 42+ 6 (3%) 
Hemlock 134 5 (1%) 40+ 2.2 (4%) 65 + 46 (4%) 
Other broad. 75 +24 (7%) 1.5+ 0.4 (1%) 12+ 3 (1%) 
Willow/poplar a (<1%) <] * (<1%) a\* (<1%) 
Blue pine a (<1%) 27 (<1%) <1 * (<1%) 
Yew 1 (<1%) oi (<1%) ay (<1%) 
Total 17028+64 (100%) 107.6+7.4 (100%) 175434122 (100%) 





The distribution of the number of stems by diameter class is similar to that of the hemlock 
forest (see Figure 4-11). It can be also understood as two superimposed lines: one straight 
downward line for the broadleaves and a horizontal one for the conifers. There are only a 
few young firs in this forest type. The majority of the firs are medium-sized: the mean 
diameter of the firs in the inventory plots was 90 cm dbh and the biggest fir had a dbh of 164 
cm. 
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Figure 4-L1: Number of stems per by diameter class in the fir forests. Source: forest inventory 1997-98. 
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4.6.3 Stumps and logs 

On average 84 stumps and 199 logs were measured tn the fir forests (see Table 4-30). The 
great majority of these trees had died naturally (see Table 4-31). In fact only 17 trees per ha 
were felled. A small number of trees were felled for fuel wood or for shingles. The use of fir 
forests is therefore very low compared to the forest types previously presented. 


Table 4-30: Number of stumps and logs per ha by species in the fir 





37 
Hemlock 1 6 
Birch 7 Te 
Maple 15 18 
Rhododendron sp. 20 17 
Other broadleaves 4 3 


Total 84 +10 119 + 14 





Table 4-31: Number of stumps per ha by category of 
elimination in the fir forests. 
Source: forest inventory 1997-98, 






‘Category of stumps No. per ha 
oe ey a 
Fuel wood 5.8 
Shingles 4.7 
Pole 3.7 
Fire 2.7 
Plank 0.5 
Total 84.2 + 10.4 
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4.6.4 Regeneration 


In total, regeneration 1s relatively abundant in the fir forests: 21°287 young trees were 
recorded per ha on the average. Regeneration was found in two thirds and fir regeneration 
in one third of the plots. Most of the regeneration were seedlings. The category of young 
trees between 0.5 and 1.3 m height is the least represented. 4’190 young trees with a diam- 
eter between | cm and 7.9 cm on average were measured. 


Most young trees were rhododendrons. Further many maples were recorded, but only few 
birches and other broadleaves. The only conifer for which regeneration was found was fir: 
6°286 (+ 2’387 for a 66% confidence interval) young firs per ha were measured. Most of 
these young firs were seedlings. 
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Table 4-32: Regeneration in the fir forests by size category. 
Source: forest inventory 1997-98. 













‘Lessthan0.5mheight 46:007. 





between 0.5-1.3 m height 17090 
1< dbh< 8cm 4’190 


Total 217287 








4.7 Mixed hemlock and fir forest 


4.7.1 Description 


The mixed hemlock and fir forests are situated between the hemlock forests at medium 
altitudes (approx. 3’200-3’400 m.a.s.1.) and the fir forests at higher altitudes. It seems that 
the mixed hemlock and fir forests constitute a transition zone between the two forest types 
[Champion 1968; Grierson 1983; Troup 1986 (rep.)]. 


11 plots were recorded in the mixed hemlock and fir forests, which represent 44 ha or 6% 
of the forests inventoried. 


The characteristics of the indicator plot (see Figure 4-12 and Table 4-33) conform with the 
average of the forest inventoried, except for the number of stems. The number of trees in 
‘ . , % 
the indicator plot was 484 trees per ha, the basal area to 90.3 m*/ha and the volume to 1445 

3 
m>/ha. 





| altitude a 3'495 m.a.s.l. 


exposition Q5 9 
slope 15% 
No. of stems/ha 484 
Basal area m*/ha 30 


Volume m°/ha 1445 
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Figure 4-12: Mixed hemlock and fir forests: indicator plot no. 9. 





4.7.2 Structure 





The structure of the mixed hemlock and fir forests is similar to that of the fir forests. Indeed 
the mean number of stems per ha was 865, the mean basal area 102.8 m“/ha, and the mean 
volume 17580 m°/ha (see Table 4-34). The presence of hemlock—-equal in number to the 
firs—is the main difference between the two forest types. Among the other broadleaves 
mainly Enkianthus deflexus and Symplocos paniculata were found. 


‘Table 4-34: Composition of the mixed hemlock and fir forests. Number of stems, basal area and 
volume per ha with a 66% confidence interval. The relative importance of the 






isfha-—s Bassala ‘m3/ha 





8184187 (44%) 
Hemlock 113422 (13%)  42.0+8.07 (41%)  688+143 (52%) 
Rhododendron 320 + 60 (37%) Sai? (5%) 24+6 (2%) 
Birch 73 +78 (8%) 2.4 41.85 (2%) 19 +13 (1%) 
Maple 67 + 30 (8%) 1.7+0.49 (2%) 1444  (<1%) 
Other broad. 182+58 (21%) D4 076 (2%) 17+6 (1%) 
Total 86542117 (100%) 102.8+15.7 (100%) 17580+272 (100%) 
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Figure 4-13: Number of stems by diameter class in the mixed hemlock and fir forests. Source: 
forest inventory 1997-98, 
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stem distribution is similar to that of the hemlock forests and of the fir forests. The number 
of conifers is more or less constant in every diameter class, whereas the broadleaves have a 
negative exponential distribution. 


4.7.3. Stumps and logs 


On the average 107 stumps and 65 logs per ha were recorded in the mixed hemlock and fir 
forests (see Table 4-35). Almost all these trees had died naturally (see Table 4-36). On 
average only 15 firs per ha were felled and these were used for shingles. The mixed 
hemlock and fir forests are therefore extensively used for wooden products. 


Table 4-35: Number of stumps and logs per ha by species in the mixed hemlock 
1997-98. 





Fir A5 






Hemlock 15 24 
Birch 22 

Maple 7 0 
Rhododendron 13 11 
Other broad. 5 2 


Total 107 + 16 65 + 10 





Table 4-36: Number of stumps per ha by category of 
elimination in the mixed hemlock and fir forests. 
Source: forest inventory 1997-98, 





Category of stumps 
‘Naturaldeath 
Shingles 
Total 107 + 16 





4.7.4 Regeneration 


On average 16’503 young trees per ha were recorded (see Table 4-37). The large majority 
were seedlings. The regeneration is composed of rhododendron, fir, maple, other 
broadleaves, and hemlock. 


3°764 fir seedlings and 1’158 hemlock were recorded (see Table 4-38). All these young 
trees belonged to the category “less than 0.5 m height”; no conifers were found in the two 
other size categories. 
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Table 4-37: Regeneration in the mixed hemlock and fir forests by size category. 
Source: forest inventory 1997-98. 
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ess than 0.5 m height 13'897 + 4’845 











between 0.5-1.3 m height 17158 + 647 
1s dbh< 8cm 1°448 +769 
Total 16503 + 5°132 





‘Table 4-38: Regeneration of conifers in the mixed hemlock and fir forests. 
Source: forest inventory 1997-98. 









: = ey ce oe aaa 
Hemlock 1'158 
Total conifer regeneration 4°922 





4.8 Birch forest 


4.8.1 Description 


The birch, Betula utilis D. Don., 1s a moderate sized deciduous broadleaved tree. It is 
found from Pakistan to south-west China [Polunin and Stainton 1997]. In Bhutan, it is 
found in the Thimphu, Trongsa, Bumthang and Trashigang districts at altitudes between 
3’000 m.a.s.l. and 4’200 m.a.s.l. [Grierson and Long 1983]. It has a papery bark which 
peels off in strips. Birch is a strong light demander and often grows on open exposed 
slopes, where snow remains most of the winter [Troup 1986 (rep.)]. It can sometimes 
reach impressive dimensions: in Bumthang (Lame Gompa Research Forest) a birch was 
measured with 86 cm dbh [Giesch 1993] and in Gidakom one with 96 cm dbh [Rosset 
1998]. 


11 plots were recorded in birch forests. The relative area of birch forests in the forest 
inventoried given in Table 4-1 is overestimated. Indeed, in this region, the birch forests 
formed small patches, of 1-2 tree heights in length, inside the fir forests and rarely larger 
stands. 


The villagers of Dhur distinguish two types of birch at this altitude: one is a female birch 
(mo shing”’), the other a male (pho shing). The wood of these two trees is used for different 
purposes. However, no evidence of two botanically distinct birch species was found at this 
altitude. 


27.Mo shing means female tree and pho shing male tree. The villagers also make this distinction for another tree species, 
the juniper. The Weeping Blue Juniper, Juniperus recurva D. Don., is a “male” juniper (pho shog) and the Black Juni- 
per, Juniperus pseudosabina Fischer & Meyer, 1s a “female” juniper (mo shog). 








4.8.2 Structure 


The characteristics of the birch forests are presented in Table 4-39. On average the birch 
forests had 578 stems per ha, 53.4 m7/ha basal area and 672 m°/ha standing volume. 


Birch forms the upper layer, maple the intermediate, and rhododendron and other 
broadleaves the lower layer of the birch forests. Few firs and hemlocks were recorded. 
Their relatively big size (>70 cm dbh) indicates that they must be remainders of the climax 
forest (see Figure 4-14) 


Table 4-39: Composition of the birch forest. Number of stems, basal area and volume per ha with a 
66% confidence interval. The relative importance of the species is given in brackets. 
Source: forest inventory 1997-98. 
* Spruces were found only in one plot, therefore no confidence interval is given for this 





species. 
Birch 156 3 + 35 (2 7%) “45. 6 + 3. + (09%) 165 + 35 (25%) 
Maple 169 + 34 (29%) foe As0 (15%) 09217 (10%) 
Fir 31+ 8 (5%) 12.62+7.5 (24%) 208 + 90 (31%) 
Hemlock 16+16 (3%) 10.7+ 12.8 (20%) 185 + 227 (28%) 
Spruce 2. (<1%) Ga (<1%) 17 (<1%) 
Rhododendron 149 + 30 (26%) 4.2+1.1 (8%) 22+7 (3%) 
Other broad. 54+ 7 (10%) 2.3+1.2 (4%) 21+ 14 (3%) 
Total 578+81 (100%) 53.4+9 (100%) 6722151 (100%) 
No. of stems Birch forest: 
per ha 


Number of stems per ha 
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Figure 4-14: Number of stems per by diameter class in the birch forests. Source: forest inventory 
1997-98, 
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As mentioned above, birch is a strong light demander. It therefore seems that birch is a 
pioneer species in the higher altitude forests. One or several big firs of the upper layer of the 
climax forest had broken and created a gap. These gaps were filled by surpressed firs or 
allowed the establishment of a pioneer forest, in this case with birch and maple. This type 
of long term succession in forests and the gap dynamics are already known and have been 
described, for example, by Watt and by Pickett [Pickett and White 1985; Watt 1947]. 


4.8.3 Stumps and logs 


All the stumps and logs recorded in the birch forest were those of trees which had died 
naturally. Thus no use of trees was made in this forest type. All the birch forests were far 
away from the settlements, footpaths, and pastures. Probably it is their remoteness and the 
ban on birch wood which prevented the villagers to use these forests. Table 4-40 shows the 
number of stumps and logs per ha. 


Table 4-40: Number of stumps and logs per ha by species in the bitch forests. 





Hemlock 5 7 
spruce, blue pine 0 11 
Birch 4 25 
Maple 9 20 
Rhododendron sp. 9 13 
Other broadleaves 0 4 
Total 38 +8 98 + 28 





4.8.4 Regeneration 


The regeneration in birch forest is shown in Table 4-41. On the average 2’895 young trees, 
mainly seedlings, were recorded. No tree between 0.5 m and 1.3 m in height could be 
traced. The regeneration is composed of rhododendron, maple, and fir. All trees with a dbh 
between | cm and 7.9 cm were maples. 290 fir seedlings per ha were recorded, with a 95% 
relative standard error. 


Table 4-41: Regeneration in the birch forests by size category. 





Less than 0.5 m height 2'027 + 2027 
between 0.5-1.3 m height 0 - 

1< dbh< 8cm 869 + 869 
Total 2895 + 27124 
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4.9 Former agricultural land 


4.9.1 Description 


Until recently, parts of the forests around Dhur were used for agriculture. A detailed 
description of the system as well as the social aspects of pangzhing are given in Section 6.6 
“Panezhing’. Many of the abandoned pangzhings had been tnvaded by shrubs and trees. 
During the inventory, these forests were treated separately. 


In Figure 4-15 indicator plot no. 10 in a young blue pine forest invading a pangzhing is 
represented. Many pastures have also reverted to forest. An early stage of reforestation 1s 
shown in Appendix 6. In Table 4-42 the characteristics of these two indicator plots are 
presented. 


Table 4-42: Main characteristics of the indicator plots in the fir forests. 
Source: indicator plot 1997, 





i “ paieans r plot 10 





a: Pp ge | fo ea 





exposition 4009 2509 
slope 85 % 45 % 
No. of stems/ha 14’933 2629 
Basal area m@/ha 18 A 
Volume m%/ha 158 39 





The former agricultural lands are not evenly reforested. In the early stage of reforestation, 
this rather comprises a mosaic of grassland and forest regeneration. For the indicator plots, 
the reforested parts were measured. Therefore, the number of stems per ha are higher in the 
indicator plot than for the average forests on former agricultural land. 


4.9.2 Structure 


The main species found on former agricultural land was blue pine, with 480 stems per ha, 
willow and poplar, with 116 stems per ha (see Table 4-43). Blue pine was found on every 
area of abandoned agricultural land; willow, poplar, spruce, and other broadleaves were 
found on the majority of the abandoned agricultural land; oak was sometimes found at 
lower altitudes (2”700-3’000m) and hemlock was found only sporadically. 


For obvious reasons, the trees are comparatively young, therefore the figures for basal area 
and volume per ha are lower than in the adjacent forests. The distribution of the number of 
stems per diameter category is shown in Figure 4-16. 
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Figure 4-15: Forests on former agricultural Jand: indicator plot no. 10. 
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‘Table 4-43: Composition of the forest on former agricultural land. Number of stems, basal area and 
volume per ha with a 66% confidence interval. The relative importance of the species ts 
given in brackets. Source: forest inventory 1997-98. 

* Hemlock was found only in one plot, therefore no confidence interval is displayed in 
this table. 






















Bluepine § 480+140 (66%) 1.4445 (85%)  278+67 (90%) 
Spruce 27+10 (4%) 1.0+0.7 (4%) 1249 (4%) 
Oak A4 + 43 (6%) 141#44 (4%) 8+8 (3%) 
Willow/poplar 116+53 (16%) 1.00.5 (4%) 6+3 (2%) 
Other broad. 60 + 24 (8%) 0.6+0.3 (3%) 5 +3 (1%) 
Hemlock 2° (<1%) 0.02°* (<1%) <1 * (<1%) 
Total 729+153 (100%) 25.2+4.8 (100%)  308+69 (100%) 
Forest on former agricultural land: 

No. of stems Number of stems per ha 

per ha 
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Figure 4-16: Number of stems per by diameter class in the forests on former agricultural land. 
Source: forest inventory 1997-98. 


Above Lusbi, several pangzhings which had been invaded by broadleaves and shrubs were 
observed, mainly Salix sp., Rosa macrophylla, Viburnum nervosum, Elsholtzia fructicosa, 
Jasminum humile, and Hippophae sp. 





4.9.3 Stumps and logs 


The use of forests on former agricultural land is moderate to intense. Indeed, 158 stumps 
were recorded per ha (see Table 4-44 and Table 4-45), of which 104 had been felled. The 
most intensively used species was blue pine for firewood, poles and inner bark. Nearly all 
the willows had died naturally. The various broadleaves were used for fuel wood. 


Table 4-44: Number of stumps and logs per ha by species in the forests on former 
agricultural land. 
Source: forest anmeees 1997- a 





Spruce 0 2 
Oak if 2 
Willow/poplar AQ 4 
Other broadleaves 31 4 
Total 158 + 52 38 +19 





‘Table 4-45: Number of stumps per ha by category of 
elimination in the forests on former agricultural 
land. Source: forest VEDIO: 1997-98. 


“Category of stumps _ oo No 
Natural death a 
Fuel wood 
Pole 
Unknown reason 





Inner bark 
Total 158 + 52 


4.9.4 Regeneration 


The regeneration on former agricultural land is relatively abundant: 19’462 young trees 
per ha were recorded (see Table 4-46). The regeneration is mainly composed of blue pine 
and also some spruce (see Table 4-47). Broadleaves are present only in the dbh category | 
~ 7.9 cm. 


Table 4-46: Regeneration in the forests on former agricultural land. 
np oUnes forest ON 199 7- om 


‘Sie Number per ha 





Less than 0. 5 I m Wecae 7 11 323 oe + 5'889 | 
between 0.5-1.3 m height 4’600 + 2’606 
1< dbh< 8cm 3'539 + 2458 





Total 19°462 + 8’889 
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Table 4-47: Regeneration of conifers tn the forests on former agricultural land. 
Source: forest inventory 1997-98. 














pies oo oe ee ere 
Spruce 17062 +719 
Total conifer regeneration 187401 + 8045 





4.9.5 Average age of the trees 


All the former pangzhing north of Dhur were inventoried. Their area was measured, the 
number and the size of all trees was recorded and the age of some of the trees was assessed. 
In all 17 areas which were used formerly as agricultural land and are now covered with 


forest were recorded. They represent in total 5.7 ha, the smallest area covering 350 m”, the 
largest nearly 12’000 rege 


The average age of the trees in forests on former agricultural land is shown in Figure 4-17; 
it ranges from 14 to 35 years. 


Areas according to average age 


35-39 years 10-14 years 
6 % 6% 






30-34 years 
24% 


28% 


24% 


Figure 4-17: Distribution of areas according to the average age of the trees on former 
agricultural land. Source: assessment of the average age of trees on former 
agricultural land 1999, 





4.10 Impact of the extraction of beams on the forest structure 


A description of the surrounding forest was formulated for every inventory plot. This 
description recorded for what purposes and with what intensity a forest was used accord- 
ing to the information of the villagers. The forests were examined for evidences of the 
impact of forest uses on their structure. It however appears that large tracts of forests are 
not used at all and others are used very extensively by the villagers. In these forests no 
impact of the forest uses on the forest structure could be assessed. The forests in which 
beams are extracted constitute the only exception to this finding. The forests, in which 
trees are felled for beams, are described in the present Section and the product, beam, is 
defined in the Section 6.3.1 “Beams”. 


17 inventory plots were located in forests in which trees are felled for beams, mainly in 
blue pine forests with oak, but also in mixed spruce forests and forests on former 
agricultural land. 


The structure of the forest can be characterised by the distribution of the number of stems 
per diameter class (see Figure 4-18). The diameter distribution in blue pine forests with oak 
is presented in Figure 4-6 and commented on in Section 4.3 “Blue pine forest with oak”: 
the line descends straightly to diameters of 80 cm. Few individual trees with dbh above 80 
cm were found. 
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Figure 4-18: Number of stems per diameter class in the forests where trees are felled for beams. 
Source: forest inventory 1997-98. 


When considering only those forests which are regularly used for extracting beams, the 
distribution of the diameter classes does not form a straight descending line. Indeed, there 
is aremarkable gap in the number of trees between the categories 42 cm dbh and 46 cm dbh 
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and a smaller gap between 26 cm and 30 cm. From 46 cm dbh onwards, only one blue pine 
per ha is to be found in each category. 


The average size of the tree used for beams is discussed in Section 6.3.1 “Beams”: it is 
around 30 cm dbh. The first irregularity in the diameter distribution 1s found in this 
diameter category. Blue pines over 44 cm dbh and still standing in these forests were not 
suitable for beams, i.e. either they were forked or damaged. 


The extraction of trees for beams thus strongly affects the structure of the forest. However, 
this use is concentrated on few forest patches and does not affect large tracts of forest. 





5. The social context of the forest uses 
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5.1 Population 


5.1.1 Population groups 


In the region of Dhur, two population groups have been settled for centuries: the monpas 
(also called mon) and the brokpas (see also Section 2.2.1 “Population” for the definition of 
these groups). Only a few people from other neighbouring regions have come to settle in 
Dhur. These people either came for a specific job (e.g. school teacher or forest contractor) 
or married a “Dhurpa” (inhabitant of Dhur). Every year, from June to September, a small 
number of cattle herders come from Kheng to graze their cattle. 


The monpas consider themselves the original settlers of the region. No villager could 
explain their origin, but some supposed that they are related to the population further 
South or East (Kheng and Kurtoe), since their languages are similar. The monpas tradi- 
tionally earn their livelihood through agriculture. 


The brokpas are pastoralists. In the past, they were nomads living from trading and yak 
rearing. Nowadays most of them have bought a house in the village and converted to a 
semi-nomadic or even sedentary life-style. They themselves believe to originate from 
Tsampa, the border region between Bhutan and Tibet where they were unified (8th cen- 
tury) and led by the Lama Nyunchu Tshering Wangchuk, until the latter was defeated by 
Guru Rimpoche. They believe that during the reign of Shabdrung Nawang Namgyel in the 
17th century, when many wars occurred between Bhutan and Tibet, the brokpas fled the 
agitated border region and settled in northern Bhutan. The brokpas of Chhoekhor Toe are 
proud to have retained their original language (brokkar) and culture (e.g. distinct religious 
ceremonies, often connected to the Tsampa region), 


The villagers believe that the brokpas settled in the region after the monpas. The monpas 
already occupied the territory and therefore the newly arrived brokpas had to rent grazing 
land from the monpas against a tax in kind. 


During the 18th or 19th century, the Bumthang aristocracy bought large tracts of grassland 
from the monpas. These employed some brokpa families to keep their yaks. The families 
keeping the male yaks were called yaktse, the families keeping the female yaks were 
called naktse. Further families herding the livestock of a dratshang (monastic community) 
are known as zeeba. The families were paid in-kind for their services. The situation of the 
brokpas thus improved. 


In the past, the livelihood of the brokpas relied on the rearing of yaks and trading. Now 
that the border to Tibet is closed, most of the brokpas depend entirely on their yaks. The 
two population groups depend on each other: the monpas barter their buckwheat and 
wheat against yak butter and dried cheese (in Bumthangkha: chugo). Other products, such 
as yak wool blankets, ropes or bags, are exchanged. Through development and better 
access to the market, the brokpas have been able to increase the sale of their yak products 





(butter, cheese, meat, handicrafts,...). The social position of the brokpas has thus 
improved. 


5.1.2 Demographic data 


82 households were recorded in the study area (see Table 5-1). The study area comprises 
three villages: Dhur, which is divided in four blocks and two “suburbs”, Lusbi and Crong- 
manba~®. Since these two do not have a temple, they join the important religious ceremo- 
nies in the village Dhur. In the present study, the term “Dhur”’ will always refer to the 
group of three villages. 


In 1997, there were 622 inhabitants in Dhur (see Table 5-2). Almost exactly half of them 
were women; 54% were monpas, 41% were brokpas and 5% came from other regions of 
Bhutan. One family is still acting as yaktse and one family is known as zeeba. According 
to the information gathered during the Household Survey, no immigration or emigration 
took place during the last decades. 


61% of the population lives permanently in Dhur (see Table 5-3). 11% are semi-perma- 
nent and 28% are absentees. A majority of monpas (73%) lives permanently in Dhur. The 
monpa absentees (24%) are mostly students, people who have obtained a job outside the 
village and a few people who have married outside Dhur, but still have land and even cattle 
in the village. 


Table 5-1: Number of households according to the location, 





Source: Household Survey 1997, 
‘Location = =~=—_ no. of househol 
ae eee ene i eee ee 
Dhur: Khaisar 19 
Dhur: Hjawang 14 
Dhur: Shikshay 7 
Dhur: Chutigang 1 
Dhur: Menchigang 2 
Lusbi 9 
Crongmanba 5 
Kheng 1 
Total 82 





Table 5-2: Population in the study area. Source: Household Survey 1997, 


Male 134 161 18 313 
Female 129 167 to 309 





Total 263 328 31 622 


28.One household comes from Kheng every summer to graze their cattle around Dhur. They are related to a family in 
Dhur and therefore considered as Dhurpa. 
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Table 5-3: Population of Dhur according to residential status and social group. 
Source: Household Survey 1997. 
















ee ao aoe nn aaay ; oe 

semi-permanent 55 (19%) 9 (3%) 1 (20%) 65 (11%) 
absentee 96 (33%) 79 (24%) O (0%) 175 (28%) 
Total 289 (100%) 328 (100%) 5 (100%) 622 (100%) 


Almost half (48%) of the brokpas live permanently in the village. Indeed often some of the 
brokpa households stays permanently in the village, while the others watch over the yaks. 
These household members stay permanently in the village, either because they take care of 
children attending school or because they feel to old to move with their yaks herds, or 
because they have started some other economic activity. Few families, for example, have 
obtained land and started to cultivate it. 19% of the brokpas live semi-permanently in the 
village: they watch over the yaks and come from time to time, especially in winter, to the 
village. 33% are absentees: either they stay permanently with the herd or they have left the 
village for studies. 


Population structure in Dhur 
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Figure 5-1: Population structure in Dhur: distribution of the population according to age class and sex. 
Source: Household Survey 1997, 
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The age distribution is quite regular (see Figure 5-1). There are more men in the age group 
0-9 years (group middle: 5 years) and 30-39 years and more women in all the other 
groups. This confirms the general tendency that women have a higher life expectancy, pro- 
vided they survived the birth-giving age. The age class 0-9 years is slightly smaller than 
the 10-19 years group. It could correspond to the observation of some inhabitants that, 
after an initial boom due to a higher children’s survival rate, the number of birth is now 
slowly reducing. The increase of number of children was unanimously explained by the 
improved medical facilities. Some villagers observed a slow down in the number of birth 
and explained it as a consequence of the family planning campaign and facilities. 


This Section presents together with the results of the surveys in Dhur, the results of the 
additional interviews carried out in various villages in the two neighbouring valleys—20 
households in the remaining part of Chhoekhor Toe and 20 households in Tang. The two 
neighbouring valleys display similar social and natural conditions to those in Dhur. These 
additional interviews allow differentiation between regional social features and local spe- 
cificities. 


No official statistics for the number of households and composition of the population in 
Bumthang were available. Nonetheless the additional surveys showed that the composition 
of the population in the two other valleys was different from that in Dhur. In the remaining 
part of Chhoekhor Toe, both monpas and brokpas households were encountered. The latter 
are found mostly in the northern part of this valley. In Tang, the households were all snon- 
pas. In both valleys, households which had been doebas*” during the time of the feudal 
system were found. Out of the 40 households interviewed in these valleys, 26 were mon- 
pas, 10 doebas, 3 brokpas and one was Tibetan (see Appendix 20). Therefore the results of 
the interviews in these two valleys mainly reflect the situation of monpas. 


5.1.3 Scholarity 


The community primary school in Dhur was opened in 1990. There children can attend up 
to class 4. In future, villagers plan to have a school up to class 6. So far, children have to 
join the nearby primary school in Wangdicholing or the boarding school in the neighbour- 
ing valley, Chhumme, for classes 5 and 6. Classes 7 to 9 are generally attended in the 
nearby Jakar junior high school. For classes 10 to 12, the students have to join Sherubste 
College in Kanglung (Eastern Bhutan). 


The literacy rate for the population between 6 and 50 years in Dhur is 34% for the female 
population and 46% for the male population. A higher proportion of literate males is found 
at all levels of eduction, except for the non-formal education (see Figure 5-2). The gender 
difference is even greater at the college level. 


The difference in the education levels for the monpas and brokpas is not surprising: the 
brokpas are less represented in all categories of education (see Figure 5-3). The literacy 
rate for the population between 6 and 50 years in Dhur is 27% for the brokpas and 53% for 
the monpas. Due to their semi-nomadic lifestyle, it is more difficult for the brokpas to 
attend school. On the one hand, either the children attending school have to be entrusted to 
some relatives staying in the village or part of the family has to stay back in the village to 
look after the children. On the other hand, the families loose labour capacities when the 


artrttcteverten treat renin ets are St SAAAAAAAAAAAAARARORAAIARnnnnnRnninnbitititt tnt RR TERT TR RTE E—Ar FHV rananannainsnnnse 


29. Doeba: landless farmers who had to rent or share-crop land. See also Section 2.2.1 “Population”, 
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children attend school. Sedentary monpas loose labour capacities as well when their chil- 
dren join school, although their children might still help their family after school. 


Male/female ratio according to education level 
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Figure 5-2: Proportion of male and female according to the level of education, based on the 6 to 50 
years old population. PP: pre-primary, nfe: non-formal education. The numbers written in 
the columns represent the absolute numbers of students. Source: Household Survey 1997 


Monpa/brokpa proportion according to education level 








100% -pe died siaioaaiioncs aint i cis bas eaae romana 
» |[Omonpa 
: | |m™ brokpa 
19% 4 4 
; ; 
JiR I Se a 3 


25% : 


none primary junior high 
school 


college 


Figure 5-3: Proportion of brokpa and monpa according to the level of education, based on the 6 to 50 
years old population (absolute numbers of brokpas and monpas in this age class were 
identical). PP: pre-primary, nfe: non formal education. The numbers written in the 
columns represent the absolute numbers of students. Source: Houschold Survey 1997. 
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Landholdings were unequally distributed among the population. One third of the house- 
holds each owned less than a acre of land, which corresponds to Brauen’s findings for the 
same region, and 25% of the households each owned 25 acres or more [Brauen 1994]. 
Table 5-4 shows the proportions of households of the different population groups accord- 
ing to the size of their landholding. These figures are based on information from the 
households. Unfortunately, the thrams (land record registers) were not accessible to cross- 
check this information. Generally, brokpas owned less land than monpas. This difference 
is probably even greater than indicated in this table, since the brokpas often considered 
themselves owners of tsamdrogs, when legally they only had user rights. Globally, khrae- 
bas had more land than szurbas. This difference is inherent in the very definition of szur- 
bas and khraebas°°. Szurbas are households which have separated from the main 
household. In Dhur, when leaving the main household, the person looses his claim to a 
share of land from the main household. These landholdings include 15 households which 
owned land outside their village: 5 households had land in the region of Dhur (but outside 
their village), 6 households owned paddy fields in Tongsa or Paro, 3 households had land 
in the neighbouring valleys and 2 households kept land in their place of origin? |. Except 
for the 4 households owning paddy fields in Tongsa and the 5 households having land in 
the region of Dhur, all this land had been acquired through marriage. 


Table 5-4: Proportion of households of the different population groups according to the size of their land- 
holding. Source: Household Survey 1997. 











Do not know er 0% 


< 1 acre 55% 

1- 4.9 acres 15% 
5- 14.9 acres 20% 
15 - 24.9 acres 10% 
= 25 acres O% 
Total 100% 





The heritage system varied from one place to the other and sometimes from a family to the 
other. In Dhur, the children staying with the parents were entitled to inherit. In the remain- 
ing part of Chhoekhor Toe, a daughter—usually the eldest—inherited the land and house 
[Brauen 1994]. In Dhur, a few households gave a patch of land to the household members 
who separated from the main household (szurba), most however did not. 


The landholding is subject to change. Figure 5-4 indicates what changes tn landholding 
have occurred to the households in the last 50 years. 26% of the households in Dhur indi- 
cated that the size of their landholding had not change in the past 50 years. 12% of the 
households never owned any land and still did not. The landholding size had decreased for 
23% of the households. The main reasons for the decrease were the introduction of a land 


30. See also the definitions for Ahraebas and szurbas in Section 2.2.1 “Population”. 


31.One household owned paddy fields in Tongsa as well as land in a neighboring valley. 
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ownership ceiling of 25 acres and the partition of the land among family members. 39% of 
the households increased their landholding, due to kidu grants?~, purchase or inheritage. 


Changes in the landholdings tn Dhur 
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Figure 5-4: Changes during the last 50 years in the 
landholding size in percentage of the 
households. Source: Household Survey 1997, 


In the two other valleys, where the additional interviews were carried out, a higher propor- 
tion of households, compared to the average in Dhur, had landholdings exceeding 25 acres 
(see Table 5-4). Fewer households in these two valleys had less than | acre of land. This 
difference might be due to the composition of the population: indeed in the other valleys, 
fewer brokpa households were interviewed. Concerning the changes in the landholding 
size, the situation in these two other valleys is similar to that in Dhur. There most peopie 
had lost land due to the landholding ceiling. The doebas did not own land in the past, but 
many of them have been able to buy land from their previous landlords. 


5.1.5 Livestock 


Table 5-5 shows the number of livestock and the average number of livestock per house- 
hold in 1999. In addition to this livestock, 230 yaks and 60 sheep were kept by some 
households from Dhur for people and institutions outside of the village (Source: House- 
hold Survey 1997). It is not surprising to note that the brokpas own the largest part of the 
yak herds, since yak rearing is their matn economic activity. On average, the brokpas own 
more horses than monpas. This is also due to the economic activities of the brokpas: 
indeed horses are necessary to transport loads between the pastures and the village, since 
yaks cannot be brought to lower altitudes during the summer. Brokpas keep also more 
sheep on average than monpas. On the other hand, monpas keep more cows and oxen. The 
yaks — sometimes also sheep — of the monpas are entrusted to the brokpas for herding. 


32.The king might reward his subjects with a “Ardu grant”, which in this case consisted in a patch of land. The areas 
given as kidu grants in Dhur ranged from 0.1 to 5.3 acres: 
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The ratio between productive and unproductive animals is striking: there are 237 dry cows 
and oxen against 69 milch cows. For religious reasons, the culling of animals is forbidden 
and all animals, even unproductive, are kept. 


Table 5-5: Number of livestock and average number of livestock per household, according 
to population group, 
Source: Forest Resource Use Survey 1999, 






milch cows - 16 | oe 0.4 _ 53 1.4 


dry cow 23 0.6 94 2.5 
OX 11 0.3 109 2.9 
horse 262 6.9 93 2.6 
sheep 82 a4 29 0.8 
milch drey* 263 6.7 21 0.6 
yak, dry drey 639 16.4 3/ 1.0 


5.1.6 Housing 


‘The number of houses in Dhur has increased in the past decades. 45% of the houses were 
less than 9 years old and 65% of the houses were less than 20 years old (see Table 5-6). 
The increase of the number of houses however did not seem abnormal, but rather propor- 
tional to the increase of the population. Indeed 19 new houses were built during the last 
decade in Dhur and, during this period, around 125 people reached marriageable age. 


Table 5-6: Number of houses in Dhur per age category. 






< 5years 


5 (1 9 (23%) 

5- 9 years 1 (3%) 4 (10%) 
10-19 years 7 (19%) 4 (11%) 
20-49 years 6 (17%) 7 (18%) 
50-99 years 9 (25%) 1 (26%) 
100-200 years 4 (11%) 3 ( 8%) 
>200 years 4 (11%) 2 ( 5%) 





The monpas have built more houses than the brokpas during the past decade. The con- 
sumption of wood for construction increased not only due to the increase in construction, 
but also due to a different construction style [Norbu Tshering, Dodrong, pers. communica- 
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tion 2000]. Indeed, during the feudal system only higher ranking people were allowed to 
build houses with large carved windows. The remaining population had to construct its 
houses mainly with stones, or sometimes mud, and with less sophisticated windows. 


Some houses reach considerable ages. The oldest house in Dhur is believed to have been 
built six centuries ago by a lama. Some of the oldest houses were constructed of rammed 
mud. The recent houses however were mainly constructed with stones and wood. 


5.2 Activities 


5.2.1 Residential status and employment 


The vast majority of the population were active as subsistence farmers or herders. The 
livelihood of most monpas depended on subsistence agriculture and that of the brokpas on 
the rearing of yaks. Only 10% of the population in Dhur pursued other economic activities 
(see Table 5-7). 


‘Table 5-7: Number of persons of the active population (6-60 years) per main occupation and 
residential status in Dhur. 





meee oe Se os : = oS s 2756) : 


student 66 3 44 113 (22%) 
herder 10 53 37 100 (19%) 
agriculture 71 1 | 73 (14%) 
religion 21 | 16 38 ( 8%) 
others 15 2 37 54 (10%) 
Total 308 (60%) 63 (12%) 150 (28%) 


27% of the population considered themselves housewives. This activity is a full-time job 
in itself: it includes not only the domestic chores, but the actual management of the house 
and farm, including for example distribution of the work load or the allocation of the 
resources, 22% of the active population was enrolled in schools, a large part in or near the 
village. The students from class 5 upwards had to leave their village to join boarding 
schools. They constituted a large part of the absentees. 8% of the active population were 
engaged as monks in the monastic communities, mainly outside of the village, since the 
village does not have a monastic community. The yak and cattle herders formed the largest 
part of the semi-permanent population and over a fifth of the absentees. 10% pursued other 
economic activities, for example carpentry, but most were employed outside the village as 
employees. 


5.2.2 Agricultural activities 


The traditional staple food in Bumthang was buckwheat. 40% of the households in Dhur 
indicated that buckwheat is the main crop, in terms of quantity (see Table 5-8). Wheat was 





the second most important crop. 24% of the households did not cultivate any crop. In 
Dhur, only 5% of the households indicated that potatoes formed the major part of their 
cultivations. In addition some households indicated that they cultivate potatoes in their 
kitchen gardens. Potato is a major cash crop in Bumthang. In Dhur, however potatoes were 
cultivated mainly for home consumption. The cultivation of potatoes for cash income was 
not very common: only 10% of the households in Dhur affirmed selling some of their 
potatoes. 


On the other hand, the traditional barter of agricultural products was still very common: 
the monpas barter their buckwheat and wheat for yak products — butter and dry cheese — 
with the brokpas. 


Table 5-8: Main crop cultivated by the household, in % of the households 
in Dhur and in the two neighbouring valleys. 
Source: Household Survey 1997. 








Wheat 

No crop cultivated 

Potato 5% 

Vegetables, barley 4% 2% 





In Tang and in the lower part of the remaining Chhoekhor Toe, 48% of the households 
indicated wheat as the major crop, 25% of the households buckwheat, and 20% of the 
households potato. Some households indicated cultivating potato as their second or third 
most important crop. 


Potato was the major crop sold for cash income: in these two valleys, 62% of the house- 
holds reported selling potatoes. However, potato cultivation was not uniformly distributed 
in these valleys. It was very intense in the lower part of the remaining Chhoekhor Toe and 
quite common in Tang. The upper part of the remaining Chhoekhor Toe was not yet culti- 
vating large quantities of potatoes, due to its relative remoteness and lack of transportation 
facilities. 


5.2.3 Brokpas’ seasonal calendar 


As described above, the brokpas of Dhur lead a semi-nomadic life. They spend a little 
more than half of the year in the vicinity of the villages and the remaining time in their 
summer pastures. 


During the 9th month of the Bhutanese calendar (approx. October) the brokpas bring their 
yaks to the lower pastures near the villages. Before shifting to their winter pastures, they 
stay 2-3 weeks above the village of Dhur. During this time, the brokpas deliver a defined 
amount of yak products — dry cheese, butter and wool — to the owners of the yaks they 
were keeping for them. The brokpas have to repair their hut on the main winter pasture 
and collect firewood. Once this work 1s done, the men and the young women sell or barter 
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women weave blankets, raincoats or bags from yak wool. Usually, brokpas use 2-3 winter 
pastures. The yaks are kept 3-4 weeks on a pasture, then shifted to the next. 


During the 4th month (approx. May), the brokpas move their yaks to the summer pastures. 
They usually have 3-4 summer pastures, sometimes up to 8 pastures. The men lead the 
male yaks, which carry the loads, to their main summer pasture. Monpas sometimes assist 
in this transfer against a payment in kind of butter and cheese. 2-3 days later, the women 
arrive leading the female yaks and the calves. Meanwhile, the men will have repaired the 
hut and collected fire wood. They will spend more or less two months in the main summer 
pasture. The chores are divided in the family: mostly women are milking and make butter 
and cheese, while men collect firewood, poles and shingles. They also have to round up 
the yaks. From time to time, the men leave to the village with some horses to sell yak 
products and buy some supplies. 


During the 6th month of the Bhutanese calendar (approx. July), after two months have 
been spent on the main pasture, they shift their yaks to the next pasture. They take only a 
part of their belongings and supplies with them, the other part remaining in their hut on the 
main pasture. Depending on the size and quality of the pasture, they remain 2-4 weeks on 
a pasture before shifting to the next. From time to time they go back to the main pasture to 
collect some provisions. 


5.2.4 Other economical activities 


The main source of cash income for the households in Dhur is work on a daily wage basis. 
The road construction sites and forestry, for example, offer such opportunities for work. It 
is mainly men who pursue this kind of activity, since they have more opportunities and 
earn higher wages than women. 


The sale of handicrafts — such as yathras (woven wool fabrics), yak hair blankets or cot- 
ton clothes — provides a small cash income to certain households.When performing ritu- 
als, the monks are paid for their services in kind or cash. However, most households 
indicated that this source of income is not very important. Most monks are children and do 
not receive very large sums. Only a few households with higher ranking monks can expect 
to get a more significant income from the rituals. 


In the past, trade with Tibet was very common. Wool and woollen products, cotton clothes 
and paper, for example, were exchanged against salt and other products. As the border to 
Tibet 1s now closed, this trade has lost its importance. 


5.3 Historical and cultural aspects 


5.3.1 Aspects of rural life during the feudal system 


The rural life during the first half of the 20th century, under the feudal system, 1s charac- 
terized by two elements: taxes and forced labour. 


A large variety of in-kind taxes were levied according to a very complex system, which 
was described by Karma Ura in his historical novel [Ura 1995]. The taxes consisted, 
according to the availability of products in the region, of butter, buckwheat, wheat, meat, 
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textiles, hay and straw, shingles, charcoal, ash and soot, bark of Daphne bholua for paper, 
baskets and many more items. All these served as supplies for the government and army. 
Both monpas and brokpas as well as khraebas and szurbas were subject to taxation, but 
the taxation was heavier for the khraebas. 


Every household had to do forced labour. The labour consisted for example of construct- 
ing official buildings or temples, carrying loads from one place to another ° or work in the 
fields of the king. Several systems of forced labour succeeded on one another. For exam- 
ple, one of the systems was called dugdom: people had to do forced labour in groups of six 
people. It was replaced by the phosit (for men) and mosit (for women). The most recent 
system, based on “volunteers”, is called Shabtolami>*. Tt replaces the forced labour sys- 
tem, Gundgang Ula. Each system had its own rules concerning the number of labourers 
per household and the duration of the work. According to the villagers, the duration of the 
forced labour during the feudal system varied between three and six months per year” , 
Mostly the villagers were sent far away from their villages. The charge on the households 
was hence considerable, draining valuable labour capacities away from the village, even 
during cropping season. Thus the population suffered of acute labour shortage for their 
own work. 


The system however also benefited the villagers. The dzong stored all the in-kind taxes 
they had levied. Huge amounts of food grains were available in the dzong. In return for 
their services, the villagers could get a “food loan” from the dzong, when their yield hap- 
pened to be insufficient to last until the next harvest. The loan had to be paid back, but the 
farmers could avoid famine. 


5.3.2 Changes in the population 


Altogether, the population in Dhur was increasing over the past century. The increase is 
essentially due to birth. With the introduction of medical facilities, the infant and maternal 
mortality dropped and the population increase even intensified. It seems, however, that at 
present, in Dhur, the birth rate 1s decreasing due to the family planning campaign and the 
availability of contraceptive injections at village level. 

No immigrants were encountered in Dhur. Only a few individuals from other villages have 
married inhabitants of Dhur and settled in the village. The villagers indicated that a larger 
number of Tibetan refugees once lived temporarily in Dhur, but have now settled in Jakar. 


The elder villagers remember an epidemic — probably small-pox —- which wiped out a 
high number of villagers in the 1950’s. However, no household in Dhur died out com- 
pletely. Other informants confirm that this epidemic had affected the whole region. 


In the local history, new settlements have appeared while others have been abandoned. 
Around the monastery of Lugirawa, for example, ruins of houses and evidences of former 
agricultural activities can still be found. The ruins are those of the houses of doebas 
attached to the service of the previous Lama of Lugirawa. At the death of the latter, the 
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33.The so-called “porter tax”. As porter tax, the brokpas had mainly to carry loads for trade to Tibet, whereas monpas 
had to carry loads within the country. 


34, The main change introduced by the shabtolami is that the labour is remunerated (56 Nu/day in 1997). 


35. Karma Ura indicates in his novel that the forced labour could account for up to half of the time of a household. 





doebas abandoned the place — which was too high in altitude to allow a good harvest — 
and settled in different villages in the lower lying regions. 


During the feudal system tn the first half of the 20th century, there were important sea- 
sonal fluctuations in the population. Indeed the first two kings owned large areas of pan- 
eching in Bumthang. Labourers were brought from different regions to work on the 
Pangzhing. One year people from Kheng and Kurtoe had to come to cultivate the pangzh- 
ing of the king and the following year it was people from Mongar and Trashigang. Once 
their work was completed, the labourers returned to their village. These large areas of pan- 
gchings were abandoned when the third king moved the capital to Paro and then to Thim- 
phu in 1952. Most of these areas have now become naturally reforested. In the lower part 
of Tang, this ts certainly the main reason for the increase in forest cover during the second 
half ot the 20th century (see Figure 5-5), 





Figure 5-5: During the first half of the 20th century, this large tract of forest comprised 
pangzhings. Tang, 1999, 


5.3.3 Traditional entitlement concerning forest uses 

Before the promulgation of the Forest Act 1969, all the forests around the villages in Dhur 
belonged to khraebas, whereas the forest further away was common to all. The private for- 
ests, near the villages, were called sogzhing. Every k/iraeba household had its sogzhing. In 


contrast to the present definition of sogzhing — a right to collect litter from a particular 
patch of forest —- Dhur’s population still perceived the sogzhing as a patch of private for- 


est. The importance of the extraction of wood products in these sogzhings was by fat 
ereater than the mere collection of litter. 


In the past, the households, who did not own sogching —- mainly szurbas and brokpas — 
but wanted to extract fire wood, beams or planks in the vicinity of the village, had to seek 
the permission of the sogching owner. A compensation for the extracted wood products 
had to be paid to the sogzhing owner either in kind or labour. The importance of the com- 
pensation varied with the size of the trees extracted. The alternative for the households 








which did not own a sogzhing, was to obtain their wood from the forests further away. 
There they were able to extract wooden products free of cost, but needed more labour to 
bring them back to the village. 


This rule applied for larger wood products entailing the felling of a tree — such as beams, 
planks or trees for fire wood — or larger quantities —- such as small trees for fire wood. 
The collection of litter in a sogzhing was also reserved to its owners, at least in the part 
which was cleared of its undergrowth to facilitate the litter collection. Further occasional 
products were also reserved to the sogzhing owners. The manufacture of ploughs, a very 
important product in this context, requires hard wood: in Dhur, thick oak branches were 
used. Therefore large oak branches belonged to the sogzhing owner. 


On the other hand, small wood products such as branches and NWFP — as mushrooms, 
edible and medicinal plants — could be collected freely, even in sogzhings. 


Trees for shingles, branches for spoons and bamboo (ri) could be collected by everyone, 
since they could be found only in the forest further away. 


In Dhur, these traditional entitlements are still widely applied. 


5.3.4 Traditional entitlement concerning tsamdrogs and pangzhings 


Similarly, during the feudal system, all the pastures near the village belonged to the khrae- 
bas. For the rent of a tsamdrog the herders had to pay 3 marphog °9 or 15 san g butter. In 
this case, the land was considered to belong to the khraebas and the grass to the cattle 
herders or brokpas. On the other hand, the summer pastures were considered to be fully 
owned — grass and land — by the brokpas. 


‘Today there are still boundaries between the tsamdrogs of the brokpas and those of the 
khraebas. Usually the tsamdrogs, which the brokpas use in winter, are grazed by the cattle 
of the cattle herders in summer. There are also boundaries between the tsamdrogs of the 
cattle herders, who come from Kheng every summer, and the tsamdrogs of the villagers, 
but some tsamdrogs of the cattle herder are at the same time pangzhing of the villagers. 


In Dhur, the khraebas have to seek permission of the cattle herder when they intend to cul- 
tivate their pangzhing, since then the area will not be available for grazing. Until the rela- 
tively recent past, as compensation, the khraebas had to construct a cow shed for the cattle 
herders and had to help them to move the cattle from one pasture to the other. This rule 
was modified approximately 35 years ago. Now the khraebas pay the cattle herders a com- 
pensation in kind in the form of buckwheat or wheat. 


At present, the Forest Act 1969 prohibits the use of fire in the tsamdrogs, in order to pre- 
vent encroachments. During the feudal system however, the tsamdrogs were burned regu- 
larly. The villagers reported that it was even an obligation: they feared reprisals from the 
king, if they did not burn the pastures in time. The winter pastures were burnt during the 
2nd month of the Bhutanese calendar (approx. March). 


During the first month of the Bhutanese calendar, which is considered to be very auspi- 
cious, fires are prohibited for religious reasons. Indeed during the first month, every good 
deed equals a thousand good deeds realised in an ordinary month and every sin would 


36.One marphog is equal to 5 sang. In Dhur, one marphog is approximately equal to Ikg. 
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weigh as much as 1'000 or more sins. A multitude of insects are killed when the tsamdrog 
are burnt, which constitutes a great sin in the Buddhist religion, so that burning the tsam- 
drog during the first month would multiply the sin. 


The tsamdrogs were burnt mainly along the borders, in order to avoid the spread of bam- 
boo or trees and favour the regrowth of grass. Every year 1/4 to 1/3 of the tsamdrogs were 
burnt. It therefore took 3-4 years to burn the whole area once. The use of fire was less 
important in the summer pastures. It was mainly used to obtain firewood and at the same 
time increase the grassland. During the 9th month (approx. October), before leaving for 
the winter pastures, a few fires were set to a group of shrubs. The shrubs died off and were 
used a year later as fire wood. 


5.4 Cultural values of trees 





5.4.1 Trees, religion and spirits 


Trees play a major role for the rituals of purtfication through fumigation. Daily the villag- 
ers offer incense to the Gods”’. In this relation, Tibetan buddhist texts describe nine puri- 
fying “trees??® (bsang-shing) [Karmay 1995]. Not all these species are as easily found, but 
juniper is relatively common. Juniper is called in Tibetan “the tree of Gods” (/ha-shing), 
probably because it is the species most commonly used for incense. Further, because it is 
evergreen, juniper is also the symbol for eternity in the B6n religion. 


In Vajrayana Buddhism “‘the term ‘sentient beings’ includes not just man but all six forms 
of existence of which man is only one” [Aris 1990]. Therefore villagers in Dhur used to 
believe that trees were sentient beings, to which one had to present their excuses, when 
they were going to fell them. Nowadays, however, this practice is fading and is followed 
only by a minority of people, mostly elderly. 


‘Trees are frequently inhabited by spirits. In Dhur, two types of spirits were encountered: /u 
(Alu) and nepa (see Figure 5-6 and Figure 5-7). Both types of spirits are of pre-Buddhist 
origin. 


The /u is a snake-god akin to the Indian naga. The lu is the spiritual owner of the under- 
ground world [Schicklgruber 1997]. The villagers often build for the Ju. a small chdrten- 
like construction, the /ukhang [Dujardin 1997]. 


Whereas the /u is a more benevolent spirit, the nepa might become dangerous if not 
respected. The /us and nepas can be either male or female. The /u will be always found in 
the vicinity of the village and the nepa near the village as well as further away in the for- 
est. However, no tree inhabited by spirits was found deep inside the forest around Dhur. 
Both conifers and broadleaves, old trees as well as young trees, can be inhabited by spirits. 


om: 





37.A description of the incense used in Dhur is given in section 6.5.3 “Incense”. 


38. The nine purifying “trees”, according to Karmay, are: a-krong (designates several plants: Arenaria, Tanacetum, 
Thamnolia....), Arenaria sp., Carex sp., Gerbera sp., spos-me (unidentified), Artemisia sp., white rhododendron, juni- 
per and sandal wood. Actually most “trees” are herbaceous plants. 
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In Appendix 7 a map of the village of Dhur is displayed and a list of the trees inhabited by 
spirits given. 


The felling of a tree inhabited by a spirit is believed to cause the illness or even death of 
the culprit. Sometimes even cutting a single branch of these trees or using wood from a 
dead tree which had been inhabited by a spirit will incur injuries, illness or death. To sleep 
under a tree inhabited by a nepa is believed to shorten one’s life. 


Whether a tree is inhabited by a spirit or not is detected by the tseepa (astrologer). Usually 
villagers will consult the tseepa to be informed about the cause of an accident or illness. In 
some cases, the cause of this accident or illness has been related to a /u or nepa. The 
tseepa then identifies the location of the spirit and will recommend some rituals to appease 
the angry spirit. 

On the other hand, junipers which have been planted are always inhabited by a Ju. 

A little below Saram, in the upper part of Chhoekhor Toe, a large solitary blue pine is 
known to be a naamgo, a “sky door”. It is the only naamgo known in the region. The pop- 


ulation respects this tree, as it is believed that anyone who cuts even a small branch will 
die on the spot. 


5.4.2 Good trees 
The population of Dhur distinguishes good trees and bad trees. Similarly to the nine puri- 
fying trees, most of the “good trees” are related in one way or the other to religion. 


The following two trees are considered to be the best: 


e Juniper sp., Shogseng (B): 
The juniper trees are good because the whole tree can be offered to the Gods: the nee- 
dles as incense, the wood as book covers or as planks for the monastery. 
Further, a piece of juniper wood is put inside statues. A piece of juniper wood — as 
well as a piece of peach wood — is also needed for the cremation ritual. 

¢ Betula utilis, Zakpa (B): 


Birch wood is good because it is used for carvings to adorn the altar, and as printing 
blocks for printing books and prayer flags. 


Further following trees and shrubs are considered to be good: 


¢ Rhododendron arboreum, Etho metho (Dz): 


The rhododendron is considered to be good because its flowers can be offered on the 
altar. 
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The gruman is an evergreen tree, which often decorates monastery courtyards. 


e Acer sp., Losumpa (B): 
Maple is a good tree because it produces the best zhas (ball-shaped abnormal growths 
on some stems, see section “6.5.5 Zha and bau’). Cups are made from the zha and bring 
good luck to the house. There are three different maples: Wombnak (B), Langman (B) 
and Wangmela (B). 

e Pinus wallichiana, Dokseng (B): 
Blue pine is good because it provides the best construction wood. 


e Abies densa, Wangseng (B): 
Planks of fir wood provide the best material for religious paintings. 


e Daphne bholua, Shogshoseng (B): 
The inner bark of this shrub is used to make paper for printing religious books. 


* Peach, Leaksing (B): 


The fruit can be offered to the Gods. Further a piece of peach wood is needed in the rit- 
ual of cremation. 


e Berberis sp., Aipser (B): 


Evil spirits are chased from one’s person, when one passes the thorny branches over his 
body. 


e Taxus baccata, Kirang (B): 


Yew is rather seldom. It is a good tree because it is needed to make buckets for carrying 
water and containers to churn milk. 


5.4.3 Bad trees 


Some trees are considered to be “bad trees”, either because they cannot be used or for 
some cultural reasons. The following trees are considered to be bad, since they are of little 
or no use to the villagers: 


e Picea spinulosa, Nakseng (B): 


If used as timber, spruce brings bad luck to the house. However, with some precautions, 
one can still use spruce as construction wood: to prevent losing one’s good luck when 
using spruce in the house construction, one needs the religious books “bum” or 
“domang”’. 


On the other hand, spruce, poplar and fir planted near the house, will attract bad spirits 
which will come to inhabit the trees. 


tattle erent NANsbULAsihRhtttntntnnnrtnrrr—w taisnssriesistititbitbhintntttntnt Brrr rrrrr—is 8 shssssrtsbbidinteh 


39.This tree could not be identified with certainty. Many different trees found during the field work were called “gru- 
man’, In this case “gruman” is a small-sized evergreen broadleaf tree. 
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Tsuga dumosa, Peyseng (B): 
Hemlock should be used only for shingles. If someone makes planks from it, it 1s 


believed that the house-wife will get sick, since the hemlock planks render the rooms 


very cold. 


Takrang (B) and Kiuser (By: 
These two shrubs can’t be used for anything. For this reason they are bad. 


The following trees were classified as “bad” for cultural reasons: 


@ 


Populus sp., Khashing (B): 

If one plants a poplar near the house, spirits as for example nepa, lu, or sabda (goddess 
of the earth) will inhabit it. If the poplar dies it is a sign that the owner of the house is to 
die soon as well. 


Shinzay (B), Shinjung metho (Dz) (a rhododendron species with red flowers): 

The legend says that when Ashi Nasey went to see a lama, a drop of her menstruation 
blood fell on a shinzay flower. From this time on the flower has been red and the shrubs 
considered as impure. 


Khema tajung (B) (a rhododendron species with red flowers): 

The legend says that Ashi Yetsa was given as wife to the king of Tibet. On her way to 
Tibet, she used branches of Khema as a mattress for the night. Her menstruation blood 
dropped on the khema flower. From this time on, it has been considered as impure. 


The importance of religion to the villagers can be seen from these descriptions. Indeed the 
reasons for considering a tree as “good” or “bad” often have a religious background. Fur- 
ther the practical use, or lack of it, was a criterion for classifying the tree as “good” or 
“bad’’. 


nt P nw A AAAs bb tt atatttat pment HOS TOMMMNMRRAAAARAA Ahh titttttetata ttre ttissbeisesesbibebesebibtette 


40.These two shrubs could not be identified. Kiser is a thorny shrub. 





6. The forest uses 
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6.1 Importance of the forest products to the households 


During the household survey, the villagers indicated the importance the different forest 
products have for them (see Table 6-1). Fuelwood was clearly identified by a majority of 
households of both groups as a very important forest product, whereas timber was per- 
ceived as very important product by only 15% and 11% of the households respectively, 
probably because only few households were concerned at this time with house construc- 
tion or repair. Ina RRA study on NTFP in Western Bhutan, Namgyel also found that the 
most important NTFP for the villagers was fuelwood [Namgyel 1996]. The collection of 
bamboo and litter was considered important by a majority of monpas, but only by few bro- 
kpa households. A large majority of the brokpa households did not own cattle and there- 
fore did not use litter. Brokpas used bamboo for the construction of temporary huts, but 
mostly classified it as of medium importance. 


In the two neighbouring valleys, the results were similar. However in these villages, a 
higher proportion of households ranked bamboo and construction wood as very important. 


Table 6-1: Percentage of households having classified the product as very 
important (several mentions were possible). 
ey .199/. 






Bamboo 26% 
Litter | 11% 
Timber 11% 
Edible/medicinal plants 0% 3% 
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6.2 Fuelwood 


6.2.1 Firewood?! 


According to the villagers, in the past, trees were cut for firewood once a year between 
April and May. The trees for firewood were preferably cut between the 19th and the end of 
each month, because it was believed that the wood would dry faster then. After the intro- 
duction of the Forest Act 1969, the forest service allocated trees for firewood to the villag- 


4].Fuelwood 1s wood used as fuel in a broad sense. It includes firewood. The term firewood is used here as wood used 
for cooking and heating. 








ers twice a year: jarshing (summer firewood) in April - May and giinshing (winter 
firewood) in October - November. From 1990 onwards, the beat officer came only once 
per year, in spring, to mark the trees. According to Bumthang’s forest ranger, from 1999 
onwards, the villagers will be given trees for firewood again twice a year. 


Firewood collection was and still is conducted collectively on a basis of mutual help. A 
group of men will go to the nearby forest and fell the trees. The ideal tree for firewood has 
to be large and straight with few branches. The villagers will choose the big trees here and 
there without consideration for the remaining forest stand. The trees are felled, chopped 
into pieces and the wood is left to dry in the forest, mostly spread out loosely and rarely 
piled. In autumn, groups of men and women come to carry the dry wood to the village. 


In the past, all the forests near the village were designated as sogzhing? and belonged to 
the monpa khraeba. In Dhur, most of the forests near the village are still considered today 
to belong to the khraebas. The szurbas and the brokpas have to barter either butter, salt, or 
work for trees from the khraeba's sogzhing or use trees from the forests further away. 
Indeed, 29% of the households indicated that they have to pay the sogzhing’s owner, either 
in kind (6%), in labour (9%) or in cash (14%), for the trees they fell in his sogzhing. This 
system however was not practised in the other two valleys. 


At present, the rural population receives standing trees from the forest service for firewood 
free of cost. A household is entitled to the equivalent of one truck load or 12 m’, visually 
estimated by the beat officer during the marking. The villagers, for their part, count the 
number of trees, they are allowed to fell. According to the survey, the monpas on the aver- 
age cut yearly 4.6 trees per household and the brokpas 2.7 trees. 20% of the brokpas 
households affirmed not receiving any marked tree for firewood. The present system of 
tree allocation requires the presence of at least one member of the household during the 
distribution of permits in the village. The brokpas usually stay with their herds and rarely 
come to the village — though more and more brokpa families have started some different 
economical activities and at least some of their members stay permanently in the village. 
Therefore, they are often informed too late for the distribution of permits or marking. 


60% of the households considered the number of marked trees as sufficient. The same fig- 
ure was found for the other valleys. However, some villagers would prefer to receive more 
oak and spruce as firewood instead of blue pine. 


In addition to the trees, dry wood is collected for firewood. On average, a monpa house- 
hold collects 77 loads*? and a brokpa household 168 loads of dry wood per year. Monpas 
collected the dry wood preferably in winter, because it is the dry season (see Table 6-2). 
Further, the households have a greater labour capacity in winter, since their children are on 
holiday. 44% of the brokpa households have to collect dry wood during the whole year, 
because of their semi-nomadic life-style. 


42.The villagers are considering themselves as owner of these forests, but legally they have only a user right to collect 
litter in their sogzhing. 

43.The weight of a load of wood depends on the strength of the person or child carrying it. The weight of a load varies 
between 10 kg and 30kg. For the estimate of the weight 20kg was used. The “dry” wood is usually composed of both 
dry wood and freshly cut shrubs or small trees. The weight therefore is rather the weight of fresh wood than of dry 
wood.77 loads would roughly correspond to 1°540 kg/year/household or 205 kg/year/person. 168 loads would corte- 
spond approximately to 448 kg/year/person. These figures however do not consider the trees felled for firewood. In 
comparison, Mahat estimated the consumption of fuelwood to be 400-500kg/year/person in the Sindhu Palchok and 
Kabhre district in Nepal [Mahat 1987]. 
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In the other two valleys, the households collect an average of 184 loads of wood per year. 
75% collect dry wood only in winter, 18% collect over the whole year (among them the 
three brokpa households) and 7% do not collect dry wood. 


Table 6-2: Period during which dry wood is collected in Dhur (in % 
of monpa and brokpa households). 
Source: Fore 











Only in winter 
Only in summer 
Never 





82% of the households in Dhur believe that they use the same volume of firewood as 30 
years ago, 9% believe that they use more mainly for heating, 5% believe they use less due 
to the improved stoves and 4% did not know. The proportions are similar in the other val- 
leys. 


From the data of the forest inventory, the type of trees used for the different products could 
be defined. For firewood a large variety of species was used. In terms of volume, blue pine 
was by far the most common tree species for firewood, followed by oak and rhododendron 


(see Table 6-3). In terms of number of stumps, however, oak was the most common (see 
Appendix 19). 


Table 6-3: ‘Tree species used for firewood in percentage 
of the total volume of firewood. 
Source: forest inventory 1997-98. 
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oak 26% 
rhododendron 9% 
other broadleaf 2% 
hemlock 1% 
birch <1% 
spruce <1% 





Figure 6-3 shows the range of diameters of the stumps of trees felled for fuelwood. The 
extraction of firewood is by far the main reason for felling a tree. Most trees were of small 
size, with a few bigger individuals: the diameters range from 4 cm to 48 cm. 


According to the qualitative data of the forest inventory, trees for fuelwood were extracted 
along the ridge, near the village and near the pastures (see Appendix 8). 
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6.2.2 Fuelwood for buckwheat cultivation 


The wood which is burnt inside the mounds of earth to fertilize the buckwheat fields** is 
called lon. Lon is mostly composed of branches collected near the fields. The preferred 
tree species for /on is spruce. 


6.2.3. Charcoal 


In the past, the khraebas had to produce charcoal which was paid as a in-kind tax to the 
king. Yearly the A/hraebas had to provide one basket filled with charcoal. The baskets are 
loosely woven from bamboo, so that they are composed of solid woven parts of bamboo 
and empty spaces or “holes”. The size of a basket was defined through its number of holes. 
A basket with 60 holes (see Figure 6-1) was required as charcoal-tax. When the basket 
was too small, the villagers were fined | Nu? or 1 dré!° wheat per missing hole. The char- 
coal was used by the blacksmiths and goldsmiths working for the king. 


To process charcoal, the villagers dug holes and set a fire in it. Branches of blue pine and 
spruce were added one by one to the fire. Once sufficiently burnt, the branches were taken 
out of the fire and dropped in water to stop the combustion. None of the households in the 
study area produces charcoal any more. 





~ 


Figure 6-1: Weaving of a basket from bamboo. ‘Tang (village of Tasur), 1996, 


44."The cultivation of buckwheat fields is described in Section “6.6 Pangzhing”, 
45.Nu = Neultrim (Bhutan’s currency). 
46. Dré = volume unit (in Bumthang approximately 2.1 liter or 1.7 ke wheat), 
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6.3 Construction wood 








6.3.1 Beams 


The villagers distinguish between two types of beams: chams and khows. Chams are 
beams of approximately between 20 x 20 cm and 30 x 30 cm with a length of approxi- 
mately 3 to 4m. Khows are beams of smaller dimensions — approximately 10 x 10 cm to 
15 x [5 cm. The section of the beams can be rectangular or square. Chams are the main 
elements for house construction. Indeed, the foundation of the house is often constituted 
of stones, but the house itself 1s constructed of beams, which form the main structure. The 
walls are made out of woven bamboo covered with clay. Khows are used to supplement the 
frame of the walls, but do not have an important bearing function. The floors are of 
wooden planks. 


Chams are commonly made from blue pine, because this wood does not warp while dry- 
ing. When blue pine isn’t available, fir might be used, because the inner part of the fir is 
dry. But the beams of fir contract when the temperature changes and fills the house with 
noises. Spruce is sometimes used for beams supporting the roof. 


According to tradition, trees for chams can be cut during the whole year, but preferably 
between the Ist and 19th of every month*’, as the beams will last longer when the tree is 
felled within this period. However, the first and third month (approximately: February and 
April) are preferred. Men fell the trees. The work is done, as in the case of firewood, with 
the mutual help of other villagers. 


The cham is processed with an axe by removing the excess wood from the round stem (see 
Figure 6-2). Chams are processed immediately after felling, because the fresh wood is eas- 
ier to split. From an ideal tree — straight without branches and with cylindrical stem — up 
to three chams can be extracted, though most trees only yield one to two chams and one 
Khow. Khows are by-products of the chams: a tree is never felled for khows, but only for 
chams. The chams are left in the forest to dry. Once dry, the men will carry them on their 
back to the village. Animal draft was never used for the transport of wooden products. The 
footpaths are too rough for a horse to pull a cham. Further, chams are too long to be placed 
on the horse’s back. Therefore only the extracted products (chams and khows) will be car- 
ried to the village. The remaining splinters and logs are left in the forest. 


To process chams, the villagers will go as far as needed in the forest to find a tree with the 
following characteristics: straight, with few branches and a cylindrical stem (more or less 
constant diameter with increasing height). In the forest inventoried, the trees for chams 
were felled mainly in the blue pine forests with oaks, in the proximity of the footpaths*®, 
All but one of the stumps of trees felled for chams in the forest inventoried were blue 
pines. The diameters of the stumps ranged between 17 cm and 51 cm, with an average of 
32 cm (see Figure 6-3). The tree is chosen with a slightly bigger diameter than the dimen- 
sion of the beam required. In their sogzhing, the villagers will choose a tree here and there, 
in the government forest, however, they choose to fell the trees in groups. The location of 
the trees felled for chams in the forest inventoried is shown in the map in Appendix 9. As 
for firewood, some households in Dhur indicated that they have to pay for the trees to the 
sogzhing owner in addition to the royalty they pay to the forest service. 


EIT herent ss 


47. This period corresponds to the waxing moon, full moon and beginning of waning. 


48.The areas where trees are felled for chams in the forest inventoried is shown in Appendix 9. 
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During the interviews, the households indicated the quantity of chams they have used dur- 
ing the past 12 years?” (see Table 6-4). More than half of the households have not used any 
chams during the past 12 years. The monpa have used slightly more chams, but the differ- 
ence is not very important. This slight difference is also confirmed by the age of the 
houses. More monpas (33%) than brokpas (17%) have a new house (see also Section 5.1.6 
Housing’). 


In the other two valleys, the results are similar to those for the monpas in Dhur, though a 
slightly higher percentage of households have used between 200 and 299 chams during the 
past 12 years (see Appendix 21). 





Figure 6-2: Processing of a beam, below the village of Dhur, 1997, 
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49. The Bhutanese calender knows a cycle of 12 animals, one animal being attributed to every year. The question was: 
how many chams did you use between this and the previous “Tiger year’? 
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Figure 6-3: Overview of the diameter range of stumps according to the product. The number of stumps 
per ha was calculated over the entire forest, in order to indicated the relative importance of the 
products. Source: forest inventory 1997-98. 





One third of the households estimated that they used the same number of chams before the 
introduction of the Forest Act (see Table 6-5). The monpa mostly considered to have used 
fewer chams before the Forest Act 1969 and have increased their consumption since. The 
villagers in remaining part of Chhoekhor Toe and Tang had a similar opinion to that of 
Dhur monpas. 


All households in the three valleys use chams, which are chopped by axe, with the excep- 
tion of three households who live in huts and do not use chams. 56% of the households 
declared themselves willing to use chams from a sawmill — provided they can afford it 
and that the sawmill is in the vicinity of the village —- mainly because it would facilitate 
their work (see Table 6-6). 4% households believed that they would get more products 
(beams and planks) from a stem when sawn by a sawmill. 40% of the households would 
not consider using chams from a sawmill, mainly because they think they cannot afford it 
or because they do not plan to use any. The argument that the quality of sawn chams is 
inferior to the chopped ones was adopted by only 4%. 


Table 6-4: Percentage of households in Dhur according to the number of chams 
used during the last 12 years. Source: Forest Resource Use Survey 
1999. 





less than 10 3% 3% 
10-49 13% 14% 
51-99 8% 3% 
100-199 13% 19% 
200-299 3% 3% 
>300 0% 5% 


don't know 0% 3% 





Table 6-5: How many chams did you use before the introduction of the Forest Act in 1969? 
In % of households. Source: Forest Resource Use Survey 1999. 











— Dhur: brokpa=——_Dhur: monp. 
Ce 
35% 35% 
28% 43% 
don't know 18% B% 
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Table 6-6: Would you use chams from a sawmill? In % of households.* 
Source: Forest Resource Use Survey 1999, 
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More products 4% ~ 

Cost - 21% 
Do Not need chams - 14% 
Quality - A% 
Transport - 1% 
Total 56% 40% 








a. 4% did not know. 


6.3.2 Planks 


Planks are called pang in Bumthangkha. They are used mainly for the floors and carpentry 
work (for example: wooden boxes, shelves, chodom and choezon’). In some houses, the 


ceiling of the upper floor is made with planks. These planks are called naampang. 


The villagers indicated that they go to the forest to process planks in small groups of 2-3 
men, depending on the amount of work to be done. They choose trees of bigger dimen- 
sions than for chams, but with the same characteristics (straight, few branches, cylindrical 
bole)? ' The planks are processed traditionally by axe, though nowadays a few carpenters 
have a saw to process planks. With an axe, the villagers might extract 12 to 17 planks from 
a good tree, | to 10 planks from a tree of lower quality. Planks are processed from freshly 
cut wood, since it is easier to split. Only blue pine might be used, because the wood of 


other species warps while drying. 


Table 6-7: Percentage of households in Dhur according to the number of planks 








less than 10 5% 3% 
10-20 8% 0% 
20-50 5% 19% 
50-100 15% 19% 
100-200 0% 3% 
more than 200 3% 0% 
don't know 3% 3% 


50. Chodom: small table; choezor: altar. 


51.The areas where trees are felled for planks is shown in Appendix 10. 
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Most households (in Dhur: 63% and 54% respectively) indicated that they have not used 
any planks during the past 12 years (see Table 6-7 and Appendix 22). These results do not 
differ considerably from those for the chams. Planks are mainly needed when a new house 
is constructed at the same time as a household also needs chams. The villagers indicated 
that planks last several decades or even centuries, since they do not get in contact with 
water and therefore planks only seldom need to be replaced. 





Only a minority of households (20% and 14% respectively in Dhur), as it was the case for 
the chams, considered they needed more planks before the introduction of the Forest Act 
1969 (see Table 6-8). 


The acceptance of sawn planks is even higher than for the sawn chams (see Table 6-9 and 
Appendix 24). 71% of the households in Dhur and 78% of the households in the other vil- 
lages declared themselves willing to use sawn planks, provided they could afford it and 
that the sawmill was in vicinity of the village. The main arguments were that using sawn 
planks would necessitate less labour and that a higher number of planks could be extracted 
from a log with a saw. 


Table 6-8: How many planks did you use before the introduction of the Forest Act in 1969? 
In % of households. Source: Forest Resource Use Survey 1999. 












more 20% 14% 





same 38% 35% 
less 25% 43% 


don't know 18% B% 3% 





Table 6-9: Would you use planks from a sawmill? 





More planks 19% - 
Quality 7% - 
Lack of labour 5% - 
Time 3% ~ 
It will be compulsory 1% - 
Cost - 13% 
Do Not need planks - 12% 
Total 71% 25% 





a. 4% did not know, 
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6.3.3 Shingles 


Shingles are called mong in Bumthangkha. Shingles were and still are largely used to 
cover the roofs of the houses. Only few families who can afford it cover their roofs with 
corrugated tin sheets. 


According to the villagers of Dhur, the intention of processing shingles has to be kept 
secret, otherwise evil spirits will affect their work and prevent them finding a good tree. A 
group of men will gather secretly and leave early in the morning for the forest. There they 
will choose a tree of big dimensions. Indeed, during the inventory, the measured stumps of 
trees felled for shingles had an average diameter of 72 cm, with diameters ranging from 26 
cm to 140 cm (see Figure 6-3 and Appendix 19). Juniper is the preferred species, but it is 
very rare in the forests around Dhur. Consequently the villagers use fir for their own needs 
and sometimes spruce or hemlock for other people. Once they have found a tree which 
seems to be suitable, they hit the stem to hear whether the tree is sound or rotten. If the tree 
seems sound, they cut a piece out of the tree and test the piece extracted trying to split it. Lf 
the fibres are straight and the test piece easy to split, they proceed with felling the tree. 


Otherwise, the tree is left with its “window” (see Figure 6-4). 





Figure 6-4: Fir with a “window. Lame Gompa, 1992. 


aoe 


The tree is felled with an axe and the lower part of the stem is cut into sections. The shin- 
sles are processed by splitting the wood with a knife and hammer (see Figure 6-5). The 
upper part of the tree remains untouched. The shingles are left to dry for one year in the 
forest. Both men and women will then carry them to the village. Nowadays the villagers 
need a permit and have to wait for the marking. However, the villagers choose the tree, 
they would like to have marked. This choice is crucial: tf the tree turns out to be unsuitable 
for shingles, the villager has to start the procedures for a new permit again. In the forests 
of this study, the trees felled for shingles were located in fir forests and mixed fir and hem- 
lock forests, near the ridge and the footpaths. The locations are shown in Appendix II. 





Figure 6-5: Processing of shingles. Dhur, 1997, 


In the study area, the villagers count the shingles in pairs. The number of pairs of shingles 
needed to cover the roof depends on the size of the house. On average in Dhur, the brokpas 
needed less shingles than the monpas to cover the roof of their house, since their houses 
are often smaller (see Table 6-10). In the other two valleys, the consumption of shingles is 
notably higher, with 76% of the households using over 500 pairs of shingles. 











Table 6-10: Number of pairs of shingles needed to fully cover a roof in percent of the 
households. Source: Forest Resource Use Sur 















rp Dhur: brokp: ir: mon; ther villages 
a eee ia ae 
1-250 38% 26% 5% 
250-500 23% 21% 18% 
500-1000 23% 18% AB% 
>1000 0% 21% 28% 


don't know 13% 5% 0% 





A roof covered with shingles needs maintenance. Every second year, the shingles have to 
be turned. Every three to six years they have to be replaced (see Table 6-11). The old shin- 
gles are used as firewood. In Dhur, most households replace the shingles every three years. 
The monpas tend to replace the shingles more frequently than the brokpas. In the other 
two valleys, the majority of households replace the shingles every four to six years. 


Most households in Dhur replace 25% to 50% of their shingles at a time (40% of the 
households) or 50% to 75% of their shingles (40% of the households). 16% of the house- 
holds even replace more than 75% (see Table 6-12). In the other two valleys, fewer house- 
holds replace more than 75% of the shingles and 92% replace 25% to 75% of the shingles. 


‘Table 6-11: Frequency of the replacement of shingles in percent of households. 
Source: Forest Resource Use Survey 1999, 









“every 1-2 years 3% 
every 3 years 54% 
every 4-6 years 34% 
every 7- 12 years 6% 


don't know 3% 3% 0% 


Table 6-12: Percentage of shingles which get replaced every time. 
Source: Forest Resource Use Survey 1999, 








25-50% 40% 
50-75% 40% 
>75% 16% 3% 
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On the average a household in Dhur needed 23 pairs of shingles per year. From the indica- 
tions of the villagers in Dhur, one can extract an average of 110 pairs of shingles from a 
tree. This figure was confirmed by the indications in the other two valleys, where the vil- 
lagers said they extracted 120 pairs of shingles on the average from a tree. The consump- 
tion of shingles was much higher in the other two valleys however: on the average a 
household needed 78 pairs of shingles per year. This fact is related to the larger average 
size of the houses in these villages and therefore to the higher number of shingles needed 
to cover the roofs. 


6.3.4 Poles 
Poles are used for various purposes: 


e For fences in the garden: often willows are planted to serve as living poles; 
e For fences around the fields: to protect the fields against cattle and game; 
e For small fences to keep the young yaks together in the night; 


e For huts: small huts are constructed in the fields. People stay in these huts to watch their 
fields at night to protect their crops from wild boars; 


e For cow sheds: since 1992, by a decree of the Dzongda, the villagers in Bumthang have 
been forbidden to keep their cattle inside their houses any more. Cow sheds are con- 
structed outside the village; 


e For prayer flags: long, straight and slender stems are needed, therefore only conifers 
can be used. For recurring festivities, as for example Losar’, the same pole is used for 
several years. New prayer flag poles are needed on special occasions, for example the 
death of a family member. The use of trees for prayer flag poles is therefore sporadic. 


¢ Short poles are needed to tether animals. 


In Dhur 64% of the households had cut trees for poles during the previous year in order to 
make fences (see Table 6-13). The proportion is even higher in the other two valleys: 
indeed 95% of the households had used poles for fences in the previous year. The differ- 
ence can be explained by the composition of the population: in Dhur, most brokpas do not 
own fields or garden and therefore do not need to fence them. 23% of the households in 
Dhur used poles for other purposes, mainly to tie animals, whereas in the other two valleys 
only 5% of the households did so. Further 22% (35% in the other villages) of the house- 
holds in Dhur needed poles to construct or repair huts and 5% (10% in the other villages) 
used poles to construct or repair sheds. 


38% of the brokpa households and 22% of the monpa households claimed not having cut 
any tree for poles during the previous year (see Table 6-14). The monpas of Dhur used 
slightly more poles than the brokpas. 60% of the households in the two neighbouring val- 
leys indicated using more than 30 trees for poles in the previous year. 


52.New year. The date of the new year varies, but it is generally in February. 





Table 6-13: For what did you use poles last year? Answers in percent 
of households. Source: Forest Resource Use Survey 1999, 










cow shed 
other 
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1-10 15% 35% 8% 
10-20 25% 14% 18% 
20-30 5% 14% 8% 
30-50 3% 5% 25% 
>50 10% 8% 35% 
don't know 3% | 3% 3% 





Trees for poles can be felled at any time, by both men and women, except for the prayer 
flag poles. Only men can fell a tree for a prayer flag pole. The most often mentioned spe- 
cies used for poles was blue pine: 41% of the households in Dhur and 68% of the house- 
holds in the other villages stated that they used blue pine for poles (see Table 6-15). In 
Dhur 31% of the households (23% in the other villages) have planted willow trees for 
fencing. In the two neighbouring valleys, 40% of the households have used several species 
of broadleaves and shrubs (e.g.: poplar, buckthorn, oak, shrubs). During the inventory a 
wide variety of tree species used for poles were recorded. Most stumps found in this cate- 
gory were of blue pine or oak, followed by maple, spruce, hemlock, fir and others (see 
Appendix 19). Their diameters ranged from 3 cm to 28cm, with an average of 12 cm (see 
Figure 6-3). The smaller poles were probably used to tether animals and the larger ones for 
the construction of huts or sheds. 


Table 6-15: What species do you use for poles? (Several answers were 






blue pine 


willow (alive) 23% 
rhododendron 13% 
other conifer 10% 


other broadleaves 40% 








6.4.1 Torch wood 


Kuan is the local name for torch wood. Torch wood, also sometimes called candle wood, is 
wood soaked with resin. The shedding of resin is a natural reaction of some trees in 
response to a wound. The freshly uncovered wood “bleeds” and the resin protects it from 
rotting or insects. Torch wood is used for lighting fires (it 1s then called metikuan), to pro- 
duce light in the house or as torch. 63% of households in Dhur still use metikuan regularly 
to start fire. Kuan as source of light and torch has now been fully replaced by kerosene 
lamps and electric torch lights by 70% and 72% of the households respectively (see 
Table 6-16 and Appendix 25). However, when kerosene is not available, some households 
have recourse to Auan.The results of the survey did not show significant differences in the 
use of kuan between monpas and brokpas. 


Table 6-16: For what do you use kuan? In % of Dhur’s households. 
Source: Forest Resource Use Survey 1999. 











— startfire Tight tor 
sometimes 9% 26% 19% 
only in the past 28% 70% 72% 





Kuan 1s produced exclusively by blue pines. Some blue pines exude kuan without having 
been hurt by a villager. Other trees are wounded purposely to induce the shedding of resin 
and to initiate the production of kuan. When seeking a kuan seng (tree containing torch 
wood), the villagers look out for big pine trees with an elliptical stem or leaning trees. 
Drops of resin on the bark are believed to be an indicator of the presence of kuan inside the 
tree. When such a tree is found, a part of the tree will be cut at men’s height. Periodically 
kuan will be extracted from the tree until the tree breaks or dies. The villagers reported 
that they usually extract kuan every year for about 20 years until the tree dies. About 6-7 
baskets of kKuan can be extracted from a tree. Kuan is usually extracted at man height. In a 
few cases however, a simple ladder, made of an assemblage of 1-3 poles, is used to extract 
kuan higher up on the tree (see Figure 6-6). 


Candle trees can be used by anyone. There isn’t any ownership claim, even if the tree is 
located on a sogzhing. 


Around the village, few trees qualify for kuan production, since they are mainly of small 
dimensions, so the villagers go further away to collect kuan. The location of some kuan 
trees in the forest inventoried 1s shown in Appendix 13. Usually men collect kuan. They 
mostly go to the forest only to collect kuan or sometimes collect it while herding the cows. 
Since kuan trees are generally deep in the forest, the men wall go in small groups for safety 
reasons. Kuan might be collected at any time of the year. In the past, monpas used to col- 
lect kuan monthly. 


On the average, the monpa households in Dhur said they had collected 19 baskets per year 
in the past; those from the other two valleys 23 baskets per year (see Table 6-17). Brokpas 
collected kuan several times during the winter for their consumption in the winter pasture 
and once in spring (one to three yak loads) to carry it to their summer pasture. On the aver- 
age a brokpa household collected 11 baskets per year. In the past the consumption of kuan 
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of the Ahraebas did not show significant differences from the one of the szurbas, though itt 
had been expected that the khraebas used more kuan, since they previously had to pay 
taxes in form of kuan and soot. 





Figure 6-6: A candle tree (Avan seng. B.) below Lusbi. The 
two poles allow the villagers to climb and 
extract the kuan a little further up on the tree. 


The consumption of Auan has dropped drastically nowadays, due to the ban on kuan 
extraction: on average the monpa households said that they now collect 2 baskets yearly 
and the brokpas 0.7 baskets yearly. The consumption of kuan is probably slightly higher, 
since some households were reluctant to answer the questions related to the extraction of 
kuan. The kuan is mostly extracted from living trees, but is also found, in smaller quanti- 
ties, together with firewood. To make some interviewees feel more comfortable, it was 


agreed that “the kuan was found together with the firewood”. 


The brokpas mentioned several times that they preferred to use kerosene, because 5 litres 
of kerosene produce as much light as 40 kg of Awan, but is much easier to carry. Further, 


the use of kerosene is preterred because kuan produces a lot of soot while burning. On the 
other hand, Awan gives a brighter light than kerosene and is not easily extinguished by the 
wind, 
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During the feudal system, the khraebas used to have to pay three baskets of kuan every 
year as tax: one basket during the 6th month of the Bhutanese calendar for the Kurjey /ha- 
Khang (monastery), one basket on 7th month for the Jambay /hakhang and one basket on 
9th month for the dzong” . In addition to this every A/firaeba household had to give 9 dré 
soot (out pli) as tax. The soot was collected from the kuan which was used as light in the 
houses. Two stones were embedded in the wall: on the lower one the burning chips of kuan 
were laid and the soot was collected on the upper one (see Figure 6-7). The soot was sent 
to Punakha and used as ink, for writing the holy books and printing the prayer flags. 


Table 6-17: Average number of baskets of kuan extracted yearly by the households. 


Dhur: monpa Dhur: brokpa Other villages 
nowadays 20 0.7 2.3 
50 years ago 19.3 11.0 22.8 








Auan is laid on the lower stone. The soot is 
collected on the upper stone. Dhur, 1996. 


53. Approximately July. August and October respectively. 


6.4.2 Oak branches 


The oaks in the surroundings of the village are regularly lopped. The branches are cut 
mainly for two purposes: for fodder and for firewood. When the ground is covered with 
snow and the cattle cannot find grass, the villagers cut oak branches and leave them on the 
ground, so that the cattle can feed on oak leaves. However, according to W. Roder (pers. 
com.), the nutritive value of these leaves is very low. After some weeks, the branches are 
collected and used as firewood. Every year during the second month (approximately 
March), the oaks are lopped and their branches used as firewood. The same trees are 
lopped again on the average 6-7 years after the first cut. 


53% of the households in Dhur said that they lopped oaks, in equal proportions 1n the gov- 
ernment forest and in their sogzhing. On the average, these households lop 5 trees per year. 
The oak trees standing in a sogzhing are considered by a large majority of households to 
belong to the sogzhing’s owner. The oaks standing in the government forest however are 
believed to be free for anyone to use. 


Oak wood is further used for following purposes: 
e ploughs 

e sharp points of ploughs 

e axe handles 

e spade handles 

e racks 


6.4.3 Other small wood products 


Wood is also used for the processing of a multitude of small objects needed in rural life. 
For each utensil, the wood of a certain tree species is preferred. For example, birch ts pretf- 
erably used for spoons, whereas a knife handle is made from maple or willow (see 
Table 6-18). 


Table 6-18: Preferred species according to the utensils. 
Source: Checklist in Cultural Ecology. 





aes ae aee ee 
bath tub birch 

guitar birch 

bowls maple (zha or bau) 

knife handle maple or willow 

spindle willow 


knife cover fir 
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6.55 Non-Wood Forest Products 











6.5.1 Bamboo 


The most important non-wood forest product in the study area is a tall variety of bamboo: 
rit in the local language (Borinda grossa). Young shoots of bamboo are called shi. Rit is 
used for many purposes: 


e baskets for carrying (see Figure 6-1); 
e containers or baskets; 

e mats; 

e fences (See Figure 6-8); 

e inner walls of houses; 

¢ ceilings; 

« walls and roof for huts and sheds; 

e flat plates; 

e supports for round-bottomed pots; 

e filters (for bangchang? ay: 


e ropes (from shi, see Figure 6-8); 


e containers for churning milk>>. 


Ri is found in hemlock forests, in wet areas and along streams. The areas in the forest 
inventoried where rit is collected are shown in Appendix 12. Ri is further collected along 
four streams south of the forest road, and mostly by men. When large quantities of ri are 
needed, as for a house construction, women will participate in the extraction of ri. The 
bamboo stems are cut. The rit are hung in pairs over an horizontal stick —- therefore ri is 
always counted in pairs. This stick is tied on the shoulders of a person, who will pull the 
assemblage. A person can pull 15 to 40 pairs of rii depending on his or her strength. 


The yearly consumption of ri, according to the villagers, is shown in Table 6-19. It seems 
to be lower tn Dhur than in the other villages. In the two neighbouring valleys, 35% of the 
households indicated that they used more than 500 rit per year, whereas in Dhur only 22% 
of the monpas’ and 3% of the brokpas’ households used this quantity. In Dhur, the brokpas 
use less ri# than the monpas. The monpas use great quantities of rii to make fences for their 
fields, whereas brokpas need mats to construct small huts. Two mats produce a waterproof 
roof for their shelters. 


In Dhur, most households estimated that they still use the same quantity of ri as they did 
50 years ago, whereas in the other villages the households believed they had increased 
their consumption (see Table 6-20). These perceptions, however, were closely linked to 
the situation of the individual households: households with only elderly people generally 
consumed less in the way of products. A household which has grown numerous over the 
last decades needs more products. 


54. Bangchang is a variety of home made beer. Boiling water is added to fermented wheat in a pot. The filter is placed 
inside the pot. The bangchang 1s extracted by pressing the wheat and filtering the beverage through the bamboo filter. 


25.To make containers to churn the milk, the r@ has to be placed in the fire, so that it is bursting. The flat burst pieces of 
rican then be processed to a container. 





Table 6-19: Yearly consumption of rin percent of the households. 
Source: Forest Resource Use Survey 1999, 


Numbers: Dhur: brokpa Dhur: monpa Other villages 
none 5% 16% 15% 
1-100 50% 24% 13% 
100-200 33% 22% 18% 
200-500 10% 19% 20% 
>500 3% 22% 35% 
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Figure 6-8: This villager is making a rope of bamboo. In the 
background a fence made from bamboo can be 
seen. Dhur (Menchigan), 1996. 
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decreased 


remained same 40% 33% 
increased 24% 43% 
don't know B% 0% 


Pe ne ttn aki enna 


Some households plant r@ in their garden. This practice was found to be rather common in 
Dhur, where 29% of the households had ri in their garden (see Table 6-21). It was less 
common in Chhoekhor Toe, with 15% of the households having ri in their garden, and not 
planted at all in the gardens of Tang. In Dhur, 48% of the gardens were planted with ri 
many generations ago. 


Ri was planted in the gardens for several reasons. Until the middle of the 20th century, 
each khraeba household had to give one bamboo basket per year as tax. Only a little is 
needed to make a basket. To avoid long walks in the forest, some households planted ri in 
their garden. However, 44% of the gardens in Dhur have been planted with ri# during the 
past 15 years and all the ré@ gardens in the other villages of Chhoekhor Toe were planted 
recently. The villagers indicated that one reason for now planting ri in their garden was 
that in future they might have to pay a royalty on it. They planted ri in their garden to 
make sure that they will continue to have access to this product. 


Ra planted in a garden is unanimously considered to belong to the owner of the garden. 
For the ownership of the r# in the government forest the answers diverged: 78% believed 
that it belongs to everybody, 21% that it belongs to the government and 1% that it belongs 
to the village. 


Table 6-21: When was planted the r@ in your garden? 
Answers from Dhur 1n percent. 
Source: Forest Resource Use Survey 1999, 








6-1 5 years Bde) 
. 16-50 years ae 





>50 years 48% 











Figure 6-9: Ri ina garden in Dhur (Hjawang), 1996. 
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The other bamboo species which can be found in the study area are far less important. 
They are used for: 


® Mek (Yushania microphylla) is used for brooms. 
e Mek shi (young shoots of mek) is used for ropes to assemble the fences. 
e Miema (Temnocalamus?) 1s used for brooms. 


© Ri jong mi (“small rv’) is used for arrows. 


6.5.2 Litter 


Dry pine needles and, to a lesser extent, fern are collected and used as litter in the cow 
sheds. This litter is called sho in Bumthangkha and sog in Dzongkha. The used litter, com- 
posed of pine needles mixed with dung, is spread in the fields as fertilizer. Sho is mainly 
composed of dry pine needles and therefore collected exclusively in blue pine forests. The 
areas where sho is collected in the forest inventoried are shown in Appendix 14. Some 
families own sogzhing: a patch of forest, where they have the usufruct right to collect litter. 
To make the collection of sho easier, the sogzhing is cleared of shrubs and undergrowth. 
The collection of sho 1s done mostly by women. They collect the pine needles with racks 
and carry the s/o in specially big baskets (sho tsang). 


Since s/o is used as litter for cattle, it is collected mainly by monpas. Indeed 68% of the 
brokpa households said that they did not collect s/o (see Table 6-22). Most households 
collected 10 to 25 loads of sho per year. 55% of the sho was collected in sogzhings, 43% in 
the government forest and 2% in the pangzhings. The proportions were similar in the other 
two valleys, with a slightly higher proportion (6%) collected in pangzhings. 








In the past, sho was collected once a year during the 10th month of the Bhutanese calendar 
(approx. November). The sho was then piled up near the house (see Figure 6-10). Now 
most families collect the sho little by little throughout the whole winter (dry season) or, in 
rare cases, throughout the whole year (see Table 6-23). 


77% of the households of Dhur said that the sho in a sogzhing belongs to the sogzhing 
owner (see Table 6-24). In the past, all the forest around the village was considered to be 
the khraebas’ sogzhing. The szurbas had to go a long way to collect their sho. 


Table 6-22: Number of loads of litter collected yearly, in percent of the households. 







7 0 loads 
<10 loads 
10-25 loads 
25-50 loads 
>50 loads 





Table 6-23: Frequency of sho collection, in % of the households. 
Source: Forest Resource Use Survey 1999. 






oe ee = Dhur 
8 aaa fay We 

Once per year 15% 

Never 44% 

Don't know 1% 





Table 6-24: Ownership of the sho in the sogzhing and in the government 
forest according to Dhur’s population, answers in percent of the 

households. Source: Forest Resource Use Survey 1999. 
inthe sogzhing —intheforest 
sogzhing owner 77% 





common good 17% 
government 0% 


don't know 6% 6% 





Nowadays some sogzhing owners tolerate the szurbas collecting sho from their sogzhing 
in those areas which have not been cleaned of shrubs and undergrowth vegetation. Proba- 
bly for this reason, 17% of the households in Dhur and 29% of the households in the other 
villages indicated that the so in the sogzhing is a common good. 91% of the households 
in Dhur and 98% of the households in the two neighbouring valleys considered that the 
sho in the government forest is a common good. A majority of the households in Dhur and 
in the other villages considered that their consumption of sho has not changed during the 
past 50 years (see Table 6-25). 


Traditionally, the cattle were kept overnight in the ground floor of the houses. A decree of 
the Dzongda in 1992 imposed the villagers to build separate cattle sheds. As the popula- 
tion of wild dogs seems to have decreased, the cattle is now left more often outside. There- 


fore the villagers need less sho. On the other hand, some brokpa households, 
these households, have settled —e in the village and started rearing 


. 


therefore have begun to collect litter 


“peieent of the ee holds, 
Source: Forest Resource Use Survey 1999, 


Dhur Other villages 
decreased 23% 13% 
remained same 61% 70% 
increased 10% 17% 
don't know 6% 0% 








Figure 6-10: Litter consisting in dry pine needles. 
Chhumme, 1996. 


or part of 


cattle and 
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6.5.3 Incense 


Incense is part of everyday life in a Bhutanese village. It is burnt every day in small ovens 
in front of the houses, needed in the religious ceremonies and offered in temples. Three 
main types of incense have to be distinguished: 


e sang (from blue pine): fresh blue pine needles and branches (sometimes also fir and 
rhododendron); 


e sang (balu-solu): loose and dry incense, collected locally from various plants; 
¢ peu: commercially prepared incense sticks. 
The blue pine needles are generally offered daily in small ovens outside of the house. The 


other two incenses, “balu-solu” and peu, are offered on the altar in the house or in the tem- 
ples. 


Fresh branches of blue pine are collected the whole year round in the vicinity of the vil- 
lages, The households collect small quantities at a time: ranging from one bundle daily to 
one basket monthly. The brokpas do not always find blue pine on their winter pasture; they 
then use fir and Rhododendron species instead. 


The “balu-solu” incense is a mixture composed of several of the following plants: 


¢ Balu: Rhododendron anthopogon 

© Solu: Rhododendron nivale 

e Shog seng: Juniper sp. 

e Pampoe: Nardostachys jatamansi 

¢ Khema (Rhododendron sp.?) and khamgar. 


“Balu-solu” is collected mainly by the brokpas from their summer pastures. Some house- 
holds collect the incense once and dry it, others collect small quantities daily or weekly. 
The average yearly consumption is one to two rice bags of balu-solu per household. In 
Dhur, some monpa households collect “balu-solw’” on the mountain above their village 
(Rala Phola). Other monpa households in Dhur and in the neighbouring valleys buy their 
“balu-solu” incense from the brokpas. Table 6-26 shows what incense the different groups 
use. In Dhur, 53% of the monpas said that they use blue pine branches exclusively. In the 
other villages, the proportion of households using only blue pine branches even reaches 
85%. 45% of the brokpas in Dhur use only “balu-soluw”’, 29% use both “balu-solu’ and 
blue pine and 26% use only blue pine. 


Table 6-26: What plants do you use for incense? Answers in percent of households. 
Source: Forest Resource Use Survey 1999, 










blue pine 26% 53% 
balu-solu 45% 19% 


both 29% 28% 
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allowed to cut blue pine branches for incense tn anyone’s sogzhing. 94% of the house- 
holds in Dhur and 100% in the other villages believed that anyone can collect blue pine 
branches and other plants in the government forest to be used as incense. 


6.5.4 Inner bark of blue pine 


Whad (local name in Chhoekhor Toe) or jaanker (in the other valleys) are the local names 
of the inner bark of blue pine trees. People used to eat the inner bark of young trees or of 
the present year’s shoots on older trees (see Figure 6-11). Before the introduction of the 
Forest Act of 1969, the villagers used to collect whad during the fourth and fifth month 
(approx. May-June). It is believed that a regular consumption of whad prevents tuberculo- 
sis?°. Children appreciate whad for its sweetness. In the past, it was the only kind of sweet 
children could get [K. Roder, pers. com. 1998]. 


Nowadays, the peeling of trees for whad is prohibited. Therefore, during the interview, the 
villagers denied consuming whad. Only a few confessed to eating whad from trees they 
were felling for firewood. Others admitted that children peel young shoots and eat the 
inner bark while herding the cattle. In the neighbouring valleys, 50% of the households 
conceded eating small quantities of whad regularly. 


Table 6-27: Ownership of whad in the sogzhing and in the government forest according 
to Dhur’s population, answers in percent of households. 
Source: Forest Resource Use Survey 1999, 


















: amas ae 
sogzhing owner 

common good 

doesn't know 





83% of the households in Dhur believed that whad in a sogzhing belongs to the sogzhing 
owner and 69% that the whad in the government forest belongs to the government (see 
Table 6-27). In the other two valleys 83% of the households considered that whad in the 
forest is acommon good. 


56. According to D. Vilinac (National institute of traditional medicine, pers. com. 1998), it is possible that the terpentine 
contained in the inner bark might help to prevent infection with tuberculosis. 











Figure 6-11: Blue pine peeled for its inner bark. Tang, 1996, 


6.5.5 Zha and bau 


Zha is a ball-shaped abnormal growth on the stem of some trees. It is very rare and there- 
fore very precious. Z/a are used to make bowls and cups (plub). The most precious zhas 
are found on the root of vongsengema (Elsholtzia fructicosa), on khenpa (?) and on 
losumpa (Acer sp.). Baus are similar to chas, but of lower quality. 


a ; 


Cups are usually plated inside with silver, because silver 1s believed to neutralize poison. 
However, cups made from precious z/ia are not plated with silver. A red point (gvanitso- 
Chola) will be drawn on the bottom of the cup and is believed to be able to neutralize pot- 
son. A cup made of a precious z/icdt is a status symbol, as an old saying states: “Unlucky 
people finds czas, but lucky people will use zhas’. 


73% of the households in Dhur believed that a za belongs to the one who finds it, 8% that 
it belongs to the government and 19% did not know. No household ever found a zha, 
though one household in Dhur stated having found several haus. 
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6.5.6 Edible plants 
A list of edible plants used by the villagers is provided in Appendix 18. 


Most berries and edible plants are consumed directly on the spot. In Dhur, one third to one 
half of the Eleagnus berries (dambri marip), however, are collected and brought home. 
The berries are mashed and used to sweeten buckwheat porridge. Several key informants 
mentioned that, in the past, the villagers collected these berries to make an alcoholic drink. 


The quantities of edible plants which are collected are, however, negligible. The quantities 
of the most collected plant, Eleagnus, ranged from | bangchung (small container: approx. 
| litre) to one basket (approx. 10 litres) yearly. 


Table 6-28: Percentage of households collecting berries and other “sweet” plants. 
Source: Forest Resource Use Survey 1999, 





_ Dhur: monpa > 





: hur: br okpa o 
56% 82% 






strawberry 12% 24% 
cherry 10% 5% 
remnija 12% O% 5% 
tanglip 7% B% 25% 





Mushrooms are collected during the 6th-7th month of the Bhutanese calendar (approx. 
July-August). The majority of the villagers considers it as a sin to collect and eat mush- 
rooms, because it causes the death of worms which live inside the mushrooms. Due to this 
religious taboo, it can be expected that the real proportion of households collecting mush- 
rooms is higher than indicated here. Indeed during the Household Survey in 1997, only 
11% of the households in Dhur admitted collecting mushrooms. After three years of field 
work, a certain trust had been built up. During the Forest Resource Use Survey 1999, 60% 
of the brokpa households and 68% of the monpa households in Dhur conceded that they 
did collect mushrooms. In the other two valleys, 43% of the households also admitted that 
they did. The contacts with these villagers was by far less intensive, therefore the results 
are less reliable. 


The locations where mushrooms are collected in the forest inventoried are shown in 
Appendix 15. 


Only 9% of the households in Dhur and 18% of the households in the other villages 
believed that they used more edible plants 50 years ago. The villagers affirmed that they 
never collected many edible plants, because in the past, when the harvest was bad, they 
could go to the dzong to get a “loan” of grain. Further, the forests are temperate and offer 
only a limited quantity of edible plants, and this only for a limited period. Sangay Wang- 
chuk mentioned that the rural population in Radhi (Eastern part of the country) consider 
people collecting edible plants from the forest as of lower social status [Wangchuk, 1997]. 
This perception was not verified in the study area. 


96% of the households in Dhur believed that edible plants, whether in a sogzhing or in the 
government forest, are a common good. The same opinion was current in the other vil- 
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lages. 91% of the households in Dhur and 100% of the households in the other villages 
believed that mushrooms found in the government forest are a common good. 


6.5.7 Medicinal plants 


The number of medicinal plants available in Bhutan is impressive [FAO 1996]. The aver- 
age villager in the study area is familiar with, however, only a few medicinal plants and 
their uses. The indigenous doctor (dungtso) possesses knowledge on the medicinal plants. 
A few villagers who help the dungtso in collecting plants seem to have a better knowledge 
of medicinal plants, but do not know how to prepare or use them. A few plants neverthe- 
less are commonly known and used by the villagers (Source: Checklist in Cultural Ecol- 


ogy): 


e putishing (Picorrhiza kurroa) for coughs and colds; 

e bongmar (Aconitum sp.) for coughs and colds; 

e jamey kundey as antidote for poisons; 

e resin for cracks in the hands and feet; 

e amiuxture of fanglipa, gipser and juguli for skin diseases; 


» tsando and bongdo as poison for arrows. 


Putishing (Picorrhiza kurroa) was by far the most frequently mentioned medicinal plant 
during the interviews. 10% of the brokpas’ households in Dhur, 0% of the monpas’ house- 
holds in Dhur and 8% of the households in the other villages stated that they sometimes 
collect medicinal plants. One brokpa household in Dhur mentioned that they regularly col- 
lect medicinal plants for the dungtso. Whether these figures are true is debatable. The col- 
lection of many medicinal plants is prohibited by law. Some medicinal plants, for example 
Cordiceps sinensis>’, sell for a high price in the black market. Some households might be 
tempted to collect it illegally. 


15% of the households in Dhur estimated that they collected more medicinal plants 50 
years ago. In the neighbouring valleys, all the households considered that this had not 
changed. 41% of the households believed that the medicinal plants are a common good, 
17% thought they belong to the government and 42% did not know. 


6.5.8 Fodder plants and other plants 


Some villagers collect fodder plants to supplement the fodder of the livestock. Oaks are 
lopped, as described in 6.4.2 “Oak branches”, when the ground is covered by snow, to 
allow the cattle to feed on the oak leaves. Further mek (Yushania microphylla) 1s collected, 
especially to feed the young yaks when they are rounded up during the night. A few other 
plants were mentioned by individual households. In Tang, some households mentioned 
lopping willows for fodder. 





Pha mite uinsititittitttnt ti Atm wt“ NRUNRULNNLLAAAINAARhinttyn reir Rasimsii 


37.Local name: vertse gompo meaning “summer plant, winter worm”. It is in fact a mushroom parasiting a worm. It is a 
tonic. The population in the study area believes that this plant might cure a large variety of diseases. 
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10% of the households in Dhur and 18% of the households in the other villages confirmed 
collecting fodder. 27% of the households in Dhur and 16% of the households in the other 
villages believed that they use less fodder than SO years ago. 





Besides the edible, medicinal and fodder plants, some others plants are collected for vari- 
ous purposes: 


Flowers, especially Rhododendron arboreum, are collected to adorn altars; 


yongsengma (Elsholtzia fructicosa) 1s used to polish wooden floors; 


o 


the roots of changang and babloo were used in the past as soap. 


Pangzhing is a grass land shifting cultivation system commonly used in Bumthang [Norbu 
1996; Roder 1992, 1993]. It is different from tseri, the bush fallow shifting cultivation sys- 
tem prevalent in the south and east of the country [Upadhyay 1995). 


Pangzhing is widely practised in Central Bhutan, at elevations ranging from 2’500m up to 
3’800m. Pangzhings represent 61.5% of the total agricultural land of the district, whereas 
the permanent fields represent only 29%>*. This system is used specially for fields located 
far away from the settlements, as the fields in vicinity of the village are used for permanent 
cultivations, mainly of wheat. The main crop cultivated in the pangzhings is buckwheat. 
Buckwheat was until recently the staple food in Bumthang. Nowadays, those who can 
afford it replace buckwheat with rice. In Bumthang, the pangzhings are cultivated for 1-2 
years with bitter buckwheat (Fagopyrum tataricum) often followed by one year with sweet 
buckwheat (Fagopyruim esculentum), then left fallow for 6-20 years. When left fallow, the 
— pangzhings become grown in by grasses, then by blue pines (see also Section 4.9 “Former 
agricultural land”). During the fallow period, the area is used as pasture. 


The villagers of Dhur report that the buckwheat cultivation starts directly after the plough- 
ing of the wheat fields during the 6th month (approx. July). Temporary huts are built and 
[on (fuelwood for fertilizing the fields, see 6.2.2 “Fuelwood for buckwheat cultivation”) 1s 
collected. This work is mainly done by the young boys, while herding the cows. During 
the 7th month (approx. August), the family consults the fseepa (the village astrologer). 
The tseepa determines the exact time when the digging should start and in what direction. 
At the given time, a young boy of the family will start digging a few centimetres in the 
given direction. The boys gather after this work and celebrate. On the next day, the men 
join the boys and the work might be pursued in the most convenient direction. Often a 
household will ask the help of their neighbours. The top soil layer is cut with a hoe up to a 
depth of five to six centimetres. The soil is then allowed to dry completely. When this 
work is completed, in Dhur, tradition demands that the boys of the lower part of the village 
to fight with those of the upper village. It 1s belheved that if the lower village wins the fight, 
the rain will be abundant, but if the upper village wins, the sun will shine and the yield will 
be good. The dry soil is then heaped in mounds by both men and women. Some fuel (/om), 
consisting of branches, blue pine needles or leaves, is added inside the mounds. The 





rherorerati-y mae ssansssnisieassasnsnsnssncssitanitasnasttrtnPrtwrnivervosbuseietsssses sstessesitsessssssnsssbetssnsnieintrtvicttns ttytaLbiviMinsisasesede 


58. See also Section 2.3.3 “Land use”, 
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spread. During the 3rd month (approx. April), the fields for the lower cultivation (Korba) 
are sown, when a certain shrub (Aawser) blossoms. During the 4th month (approx. May), 
when the new spruce shoots appear, the higher fields (gonthog) are sown. 


This system was most probably developed locally in response to the texture of the soil and 
the climate. It was self-sustaining for generations and well adapted to the local conditions: 
the soils are very poor in available phosphate, but through the burning the available phos- 
phate increases [Roder 1993]. The cultivation on pangzhing is very labour intensive: 150 
to 400 labour days per ha. The cutting of the soil is by far the most labour intensive 
(around 150 labour days per ha) [Norbu 1996]. At the same time, the return per labour day 
is three times lower than for the permanently cultivated fields. 


6.7 Grazing 


The importance and composition of livestock in the study area is presented in Section 
5.1.5 “Livestock”. The grazing in the study area is on pastures and on the pangzhings, but 
also in the forest. The forest grazing was characterized through the Forest Resource Use 
Survey. The households were asked when and where their livestock grazed. The average 
numbers of months the different livestock types spend either in the pasture or in the forest 
are presented in Table 6-29. Basically, the villagers prefer to graze their livestock on pas- 
tures, but the availability of pastures is limited. Further, some households do not own pas- 
ture — or pangzhing — and do not have any alternative than to graze their cattle in the 
forests. 


Table 6-29: Average number of months the livestock spends on the pasture and 





Dry cow 6.7 5.3 
Ox 4.7 73 
Sheep 11.4 0.6 
Horse 14,0 10 
Milch drey? 9.6 2.4 


Yak and dry drey 8.8 Ps 





Clearly, the horses and the sheep are mostly kept on pastures. Oxen and dry cows spend 
half of the year in the forest. Milch cows spend more time on the pastures than in the for- 
ests. The yaks are usually kept half of the year in the summer pastures, above the timber- 
line. In winter they spend around 3 months in the pastures until the fodder is exhausted 
and the remaining three months in the forest. In this case also, the productive animals are 
Kept on the pastures, whenever possible. The situation in the other two valleys is different. 
Many of these villages own community pastures, where the livestock is kept. However, the 
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pastures are often in a bad condition and to a large extent covered with forest. Therefore 
comparison with data from Dhur seems inappropriate. 


The areas where grazing take place in the forest inventoried are shown in Appendix 16. 
The livestock grazes nearly everywhere. The notable exception is the central part of the 
forest. The terrain in this area is very steep and marshy. Furthermore, due to the thick 
humus layer, almost no ground vegetation is to be found. 


Whereas mostly cattle graze in the southern part of the forest, yaks mainly graze around 
Khamgi, the winter pasture of some brokpas. Along the river Yoleng chu is a footpath 
leading to several summer pastures. Near this footpath are several small pastures and 
former pangzhings. These are used both by cattle and yaks. It is clearly defined who is 
entitled to graze their cattle in what location inside the forests. For example, the lower vil- 
lage of Dhur grazes its cattle south of the forest road and beneath the village of Lusbi. The 
upper village of Dhur, Gonpfey, grazes its cattle in the forest above the village and the 
middle village above the mill, west of the forest road. 


Some livestock 1s watched and some roams freely. Often the livestock is kept in a com- 
bined regime: it is watched during the cropping season and left free in winter. The percent- 
age of livestock according to the type and regime is shown in Table 6-30. 


Yaks and sheep are watched in 92-95% of the cases. Only a few animals are left to roam 
free the whole year round. Horses and oxen are often kept in a combined regime. In the 
two neighbouring valleys, the combined regime is not applied. There, the majority of the 
livestock 1s watched the whole year round. 


Table 6-30: Percentage of livestock that 1s watched, roams freely or kept in a combined regime. 
Source: Forest Resource Use Survey 1999 

















“Milch cows 18% 
Dry cows 8% 
Ox 8% 
Sheep 5% 
Horse 6% 
Milch drey A% 
Yak and dry drey 4% 4% 








7. Discussion 
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7.1. Methodological reflections and general remarks on the findings 


7.1.1. Reflections and general remarks on the forest survey 


One of the main objectives of the present study was to analyse the structure of forests used 
traditionally by the rural population and a further objective was to assess the impact of the 
forest uses on the forest structure. The structure of a forest 1s very complex. In this study, 
the forest structure was characterised with the help of several indicators, such as the 
number of stems, the stem distribution, basal area and volume, which were recorded dur- 
ing an inventory. Through the choice of selected indicators a simplification of the complex 
of forest structure was made. The forest inventory appeared to be a well adapted method 
for obtaining information on the species composition and distribution, as well as the 
dimensions of the trees. It allowed the verification of whether the stem distribution was 
disturbed, thought small disturbances could not be assessed. The main disadvantage of this 
method was that the quality of the single trees within the forests was not assessed. 


The results of the forest inventory more or less correspond to the findings of other studies 
in the country. A direct comparison of the results of the present inventory with those of 
previous studies was, however, difficult. Indeed, on the one hand, only a few such studies 
have been conducted, though studies on the ecology and silviculture of Bhutanese conifer 
forests are more abundant than studies on Bhutanese broadleaved forests or on other for- 
estry subjects in this country. On the other hand, the forest type definition varied from one 
author to another, so that it was not always clear what forest types were to be compared. 
Further, the present study assessed only forests on north- to north-east-exposed slopes. 
From findings of other studies, it appeared that these forests — at least the fir and hemlock 
forests —- have a higher productivity on north-exposed slopes than on the drier south- 
exposed sites [Biirgi et al. 1992]. 


{n the forests inventoried, the standing volume of the blue pine forests was 339 + 43 m/ha 
(with a 66% confidence interval). Sargent indicated a lower value (approximately 200 m°/ha) 
for these forests [Sargent 1985], but the standing volume of the present study corresponds 
fairly well to the indications of Rohrbach for middle-aged blue pine forests (153-337 m°/ha) 
[Rohrbach 1989]. Rohrbach actually indicated a very large range of standing volumes for 
blue pine forests: indeed, it ranged from 272 m°/ha to 705 m°/ha [Rohrbach 1985]. For the 
blue pine forests with oak, Sargent estimated a similar — slightly higher — figure for the 
standing volume: 570 m°/ha [Sargent 1985]. In the present study the standing volume for 
blue pine forest with oak was 471 + 66 m°/ha. The fi gures of the present study for the mixed 
spruce forests are lower than those found by Sargent or Rohrbach for the mixed spruce and 
hemlock forest and for the mixed conifer forests [Rohrbach 1985; Sargent et al. 1985]. Prob- 
ably, both authors considered forests with a higher proportion of hemlocks. The figures of the 
present study for the standing volume in fir and mixed fir and hemlock forests are higher than 
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volume [Biirgi et al. 1992; Rohrbach 1989; Sargent et al. 1985]. 


The main difficulty in the forest inventory and in the measurement of the indicator plots 
was the dense bamboo undergrowth. It limited visibility strongly and therefore had to be 
cut down. It cannot be excluded that the dense bamboo undergrowth somehow affected the 
quality of the measurements. Further, due to the dense bamboo undergrowth, the way from 
one forest inventory plot to another had to be cut, thus slowing down the progress of the 
field work. 


7.1.2. Reflections and general remarks on the survey of the sociological context 


To answer the questions of the assessment of the social context of the forest uses, the tradi- 
tional forest management system and rationale of the rural population, and in order to esti- 
mate the quantities of forest products extracted, an array of sociological methods was 
used. It has to be emphasised that the sociological methods are concerned with percep- 
tions. The findings of this study therefore represent the villagers’ perception of the forest 
uses and forest products. 


Bhutan’s population is composed of a multitude of ethnical groups [Pommaret 1997]. 
Therefore there are limitations in comparing this study with studies carried out in other 
regions, as the population differs in its composition and the context varies significantly. 
Changes in tradition, culture, and languages occur even from one valley to the next. To the 
author’s knowledge, only one single ethnological study has been carried out in Chhoekhor 
[Brauen 1994]. The findings of the present study do not contradict this ethnological study. 
However, one has to consider that the village presented in Brauen’s study differs both in 
terms of composition of the population —- Brauen’s village was composed of monpas and 
one Tibetan household — and of its context — the economy of Brauen’s village is market 
oriented whereas Dhur relies significantly on a subsistence economy. However, only 
minor differences in the findings of these two studies were noticed. 


Karma Ura described the allotment and management of communal pastures in Ura —- one 
of Bumthang’s four valleys [Ura 1993]. This system could not be verified for Dhur, as 
there is no communal pasture. Indeed, in Dhur, the forested area 1s divided among the fam- 
ilies for grazing. Also the migration of cattle in Dhur is far less intense than that described 
by Karma Ura for the valley of Ura. 


During the sociological surveys of this study, some contradictory statements were 
expressed by villagers. For example, the indications concerning the price of a tree differed 
from one household to the other: e.g. for firewood, some households indicated that they 
received their trees free of cost, others indicated that they paid 10-20 Nu. per tree (approx. 
0.25-0.5 US$). When such statements were made, the key informants were asked about 
these discrepancies. In this particular case it was found, with the help of key informants, 
that one group obtained trees from a sogzhing and had to pay compensation to the sogzh- 
ing owner, although trees for firewood are provided free of cost by the forest service. 


Answers to several questions related to the forest uses differed from one interviewee to the 
other, for example, the indications about the extraction of torch wood or about medicinal 
plants. To clarify these subjects, four collective meetings were held with key informants in 
the village and these particular subjects were debated. It became obvious that the knowl- 
edge of every villager seemed to be mainly based on his own experiences, which might 





differ from the experiences of other villagers. This underlines the very important fact that 
knowledge is not uniformly distributed among the population. For instance, knowledge of 
medicinal plants could only be traced from those villagers who collect medicinal plants 
for the dungtso (traditional doctor). Furthermore the uses of medicinal plants was only 
known by dungtsos. In the village of Dhur, only two men were skilled in carving wooden 
spoons and able to answer questions related to woodwork. Knowledge about timber was 
among the men, as it is mostly they who carry out this type of work. The type of survey 
carried out in the present study kept a provision for the unequally distributed knowledge. 
Indeed, during the surveys, the household could designate the person who was most com- 
petent to answer the questions and it was not uncommon that the interviewee changed dur- 
ing the interview, when a different household member felt more competent to answer the 
questions on a certain subject. 


During field work it appeared that the quality of the results of the surveys depended on a 
good relationship based on mutual trust with the villagers. The most striking example 
were the different findings of the Household Survey in 1997 and the Forest Resource Use 
Survey in 1999 concerning the collection of mushrooms, as already mentioned in passing 
in Section 6.5.6 “Edible plants”. The majority of the villagers considers it a sin to collect 
and eat mushrooms, because it causes the death of worms which live inside the mush- 
rooms. Due to this religious taboo, during the Household Survey 1997, only 11% of the 
households in Dhur said that they collect mushrooms. After I had worked for three years 
in the village, the population had become aware of the aims of my study and had gained 
confidence. During the Forest Resource Use Survey in 1999, 60% of the brokpa house- 
holds and 68% of the monpa households in Dhur admitted collecting mushrooms. 


The interviews in the two neighbouring valleys were very helpful in establishing whether 
some of the findings were local specificities of Dhur or whether they were valid for a 
larger area. For example, one of the main findings — that the traditional system exists par- 
allel to the modern forestry system in Dhur — could not be verified in the two other val- 
leys. The comparative interviews showed that the findings of this research are valid for 
Dhur, but generalizations could not be made. 


7.1.3. Reflections and general remarks on linking forestry and sociological methods 


The combination of forestry and sociological methods provided satisfactory results. 
Indeed, forestry inventory and indicator plots alone would not have been adequate to fulfil 
the objectives of the present study, neither would it have been possible solely with socio- 
logical surveys. Both methods were necessary to give an encompassing view of the tradi- 
tional forest uses and their evolution and impact on the forest structure. The forestry 
methods allowed fulfilment of the objective of analysing the structure of forests used tradi- 
tionally by the rural population, whereas the sociological surveys revealed the social con- 
text of the forest uses. The objectives of analysing the characteristics of the forest products 
used traditionally by the rural population, the traditional forest management system and 
rationale of the rural population, estimating the quantities of forest products extracted, and 
assessing the impact of the traditional forest uses on the forest structure could only be sat- 
isfactorily met through the combination of both approaches. These two approaches 
allowed cross-checkings and pinpointed confirmations or contradictions. For example, the 
forest inventory gave indications of the type and dimension of trees felled for a specific 
purpose. The Forest Resource Use Survey, as well as the Checklist in Cultural Ecology, 
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enhanced the use of a certain type of tree for a certain purpose. The indications of the key 
informants and direct observations allowed the description of the processing of different 
forest products. During the forest inventory and in the indicator plots evidence for the 
methods of the processing of timber was verified. 


Due to time restrictions of the study only some of the forests used by the villagers were 
surveyed. If the whole forest used by the villagers had been surveyed, it would have been 
possible to cross-check the indications of the villagers given during the interviews con- 
cerning their consumption of forest products with the number of stumps in every category. 
An extrapolation of the consumption of the forest products in the forests inventoried 
would be difficult, since the extraction of forest products is selective. It would be an inter- 
esting question for further studies to assess the extent of forests used traditionally by a vil- 
lage, in order to define how many forests would be required by a village community to 
fulfil its needs for forest products. 


dtetetntntyetetpyyeunerare inuistiasstisssdsututatntnvpy feMannrUraisssidesiitisitentstututnty/rrt-fYWarre=asssesiisshedestitntue/ntintnte-trvinny yewnseiasssesenneensnsAmPrrriwrWnt? rustsesstsssesesessteintrir irre tassssiilistsiesiesiatahta iPr rIeisailesssesetnnsetue/ntnimpyariastisasstttbasistahtatntartrnbrtrvin'-wrssiéisssnsisietubtatatutnsner trl Wl iitshdsfuaesintuer~ttn) 9 WrWrWErEERRRAaEnithAestnssetnttintntntntntnrrrwrarrIrEnLaMusis-tAditutntntatntntnlvrnrurwPrrerrmsaissAsAtshaitathidntntnttninpyryfP—TTUIRESAAsAshnnsiiiitatatatnlvy PNWEeOMaISAMAILAnnshiitiite 


7.2. Findings on the forest structure 


7.2.1. Stem distribution 


One objective of the present study was to analyse the forest structure of the forest used tra- 
ditionally by the local population. From all the features which were measured, the stem 
distribution proved to be the most appropriate for characterising the forest structure. The 
indicator plots are well-suited to give a picture of the forests, but show subjectively chosen 
sections of the forest. 


Figure 4-2 shows the stem distributions in the various forest types found in the forests 
inventoried. Two groups with similar stem distributions can be observed. Table 7-1 shows 
the forests types according to these two groups. 


aoe 7-1: Forest ae acCOmeS to structure pug 








tructure “type 1: | Se Structure’ “type 2 2 
Blue pine forest So Hemlock forest 
Blue pine forest with oak Hemlock/Fir forest 
Forest on former agricultural land Fir forest 


Mixed spruce forest 
Birch forest 





The stem distributions of the forest types in the first group are characterised by an expo- 
nential decrease of stems with increasing diameter category (see Figure 7-1). This type of 
stem distribution was found in blue pine forests, blue pine forests with oak, forests on 
former agricultural land, mixed spruce forests, and birch forests. It is the pattern of stem 
distribution expected for larger areas of forests with a sustainable structure or for forests 
under uneven-aged management. However, to date no study has been conducted in 
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structure. Nevertheless, considering all the results of the forest inventory, indicator plots 
and direct observations, it can be assumed that the structure of the forests is sustainable. 


The second group of stem distributions —- hemlock forests, hemlock forests mixed with fir 
and fir forests — is characterised by two superposed lines: one for broadleaves and one 
for conifers. The number of conifers is almost constant in every diameter category, with a 
little increase for the medium-sized diameter, whereas the diameter distribution of the 
broadleaves is exponential (see Figure 7-2). This feature has already been described by A. 
Burgi [Btirgi et al. 1992]. 


No. of stems otructure type 1: 
per ha Number of stems per ha 
1000 





10 50 100 veg, SPem) 


Figure 7-1: Model for the diameter distribution in the forests of structure “type 1”. 


No. of stems Structure type 2: 
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Figure 7-2: Model for the diameter distribution in the forests of structure “type 2”. 
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The stem distribution for the broadleaves in the second type is similar to that of the first 
type. It shows an exponential decrease of stems with increasing diameter category up to a 
dbh around 40-45 cm, but the number of broadleaf trees is by far higher in the second 
type. The stem distribution of the conifers in the second group differs notably from that of 
the first group. Indeed, in the second group the conifers reach much greater dimensions — 
up to 150 cm dbh, with a few individuals up to 200 cm dbh —- whereas in the first group 
the conifers reach diameters only up to 80-90 cm. Further, the stem distribution for the 
conifers in the second group follows a more or less horizontal line. ‘That means that there 
are almost the same number of trees in every diameter category. This stem distribution is 
comparable to that of European virgin forests in the late optimal stage and on average over 
all the stages [Korpel 1995; Leibundgut 1993]. The forest texture is a further similarity 
between the forests of the second group and the European virgin forests. Both are charac- 
terised by an irregular assemblage of small patches of forest stands. 


Btirg1 indicated that due to the longevity of firs, only little regeneration is needed to ensure 
the sustainability of the fir forests [Biirgi et al. 1992]. He further suggests that this stem 
distribution does not indicate a lack of young growth. It is therefore possible that a small 
number of young trees is sufficient to replace the older ones, and that this stem distribution 
is the one of a sustainable forest for these forest types. 


7.2.2. Forest types and anthropogenic pressures 


As can been seen in Figure 4-1, the inventoried forest is composed of various types of for- 
est. These naturally vary with changes in the topography. They change with increasing 
altitude from blue pine and oak forests to fir forests. However, several forest types are to 
be found at the same altitude, depending on the site conditions. On drier southern slopes 
blue pine forests and blue pine forests with oak occur. Mixed spruce forests grow on the 
northern side of the slope and hemlock forests proliferate in the more humid moulds and 
along streams. 


Some forest types reveal the anthropogenic pressure on the natural environment. The large 
tracts of blue pine forests which characterise Bumthang’s landscape are the most striking 
example. The larger part of them comprises pioneer forests, often on former agricultural 
land. These pioneer forests are characterised by an almost even-aged forest structure. 
Another type of blue pine forest was encountered. These blue pine forests have a very 
inhomogenous structure with multiple layers. They do not have an even-aged structure as 
expected for the former agricultural land, nor did they appear on dry sites. These forests 
were most probably the result of massive anthropogenic interference: the gaps caused by 
the villagers through the selective use of large parts of the main forest layer favoured 
regeneration of blue pine. The trees which were of no use to the villagers were spared. The 
forest therefore is a mixture of older trees of lower quality with blue pines. The repeated 
extraction of trees favoured the vertical structure with multiple storeys. Not all the blue 
pine forests are the result of anthropogenic pressure; indeed, blue pines can also form cli- 
max forests on dry sites — e.g. on ridges and on south-exposed slopes. 


Along the river, the forest on former agricultural land is composed of both blue pine and 
oak. It was not possible to trace which of these two species started growing first, since the 
age of the oaks could not be assessed precisely. Indeed, the autumn wood of these oaks is 
very difficult to distinguish, as it is mostly composed by only one row of cells. It can, how- 
ever, be stated that the oaks had a good annual increment at this early stage and that the 
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age of the oaks on former agricultural land differed only slightly from the age of blue 
pines in the same area. In lower lying areas and with the presence of mother trees, oaks are 
regenerating well in these larger openings on former agricultural land. According to the 
villagers, the oaks are growing relatively fast: a 66-year-old man reported having culti- 
vated wheat amidst young oak trees in his youth. These oaks have currently a height of 30 
m and a dbh of 40cm to 60 cm. Whether this proves correct or not, several reasons would 
suggest further research on this species. The demand for oak wood is increasing, espe- 
cially for logs for mushroom cultivation and firewood. 


The spruce forests mostly occur around pastures, near Khamegi and along the ridge south 
of the forests inventoried. On the fringe of the pasture the forest was obviously younger 
than the average. This seems to confirm Rosset’s observation that spruce is a pioneer spe- 
cies at higher altitudes [Rosset 1998]. 


7.2.3. Impact on the forest structure 


One of the main questions of the present study was to assess the impact of traditional for- 
est uses on the forest structure. The forest structure and the extraction of trees in the vari- 
ous forest types are described in Section 4. “The forest structure’. Blue pine forests with 
oak seem to be the most intensively used forests, probably due to their proximity to the 
village and the trails. The forests on former agricultural land and the hemlock forests are 
moderately to intensively used, as both are relatively easily accessible. Spruce and blue 
pine forests are used moderately to extensively, due to their relatrve remoteness and diffi- 
cult accessibility. Fir and mixed fir and hemlock forests are used extensively. Birch forests 
_are protected by their remoteness and no traces of wood extraction were visible. 


The locations of the forest uses are shown in a series of maps (see Appendices 8 to 16). 
From these maps, it can be seen that the location of a forest use 1s determined by the fol- 
lowing three factors: the availability of the forest product, its distance from the village or 
place of work and its accessibility. Indeed, a longer walk along a trail is preferred to cut- 
ting a short distance through the thick bamboo undergrowth. 


The impact of the forest uses on the forest structure therefore varies with the forest type 
and the products extracted. In most forest types, the forest uses are so extensive that the 
forest uses do not affect the forest structure significantly. In the case of cutting shingles, 
for example, very few large trees were cut. The extraction of shingles thus slightly reduces 
the number of trees in the larger dbh categories (see 6.3.3 “Shingles” and Figure 6-3). The 
extraction thus “simulates” the natural death of a tree. 


The most important extraction of wood, in terms of number of felled trees per ha, is fuel- 
wood collection. The major part of the felled trees, however, are broadleaves and of rela- 
tively small dbh. The effect of the extraction of trees for fuelwood is almost the same as 
that of a thinning, with the difference that during a silvicultural thinning operation the best 
trees are favoured and not felled. 


The only use which has a noticeable impact on the forest structure is the extraction of blue 
pines for beams (see Section 4.10 “Impact of the extraction of beams on the forest struc- 
ture”). Blue pines with a dbh around 30 cm are extracted. The only blue pines with a dbh 
over 44 cm were those which do not have the characteristics needed for processing: they 
are either forked, branchy or damaged. Instead of sparing the best trees, these are felled, 
and the trees of lesser quality are left. The structure of the forests in which the extraction 
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tiously. In Dhur, the extraction of trees for beams was very punctual: it concentrated on 
few forest patches. On average the forest structure was not affected, since large tracts of 
forests remained untouched. 
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7.3. Findings on the forest uses 


7.3.1. Some trends concerning the consumption of forest products 


It was part of the objectives not only to estimate the quantities of forest products extracted 
by the villagers, but also to detect any trends. The quantities of forest products consumed 
by the villagers, as well as some indications about the consumption of these products in 
the past, are presented in Section 6. In the present Section some indications of the possible 
trends in the consumption of certain forest products are given. 


From the number of stumps it was possible to estimate that the overall consumption of for- 
est products has been slightly increasing over the last decades. The number of stumps, 
however, did not explain the reasons for the increase. It could only be assumed that the 
increase in the consumption of the forest products was related to the population growth. 


From the Forest Resource Use Survey, from direct observations and through interviews 
with key informants, further information was gathered about the trends in the consumption 
of forest products. The consumption of whad (inner bark of blue pines) was drastically 
reduced with the introduction of the Forest Act 1969, The villagers used to consume whad 
regularly, as they believe that it reduces the risk of tuberculosis. Only a few young blue 
pines were found damaged for whad during the survey. 


The extraction of kuan (candle wood) was also reduced by the Forest Act 1969. Kuan has 
since then been replaced by kerosene in a majority of households. The households even 
preferred the use of kerosene, as it is easier to transport and produces less soot. The villag- 
ers still extract kuan for the following two reasons. Some households do not earn cash and 
cannot afford to buy kerosene, even if it is subsidised. These households are not “poor”, 
but self-sufficient with little or no cash income. It mainly applies to households composed 
exclusively of elderly people or women. Another bottle-neck is the erratic supply of kero- 
sene at the petrol station. To bridge the periods when kerosene is not available, the house- 
holds revert to kuan. It can be expected that the extraction of kuan will fade away with the 
improvement of the kerosene supply and increased cash income of the households. 


Many households would prefer to cover their roofs with corrugated tin sheets, as these 
requires less maintenance than roofs with shingles. So far, the high price of corrugated tin 
sheets and the high cost of transportation prevent them from replacing the shingles with 
corrugated tin sheets. Only a few wealthy households in Dhur can afford to buy them. 
With increasing cash income, it 1s likely that the shingles will slowly be replaced by corru- 
gated tin sheets. 
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7.3.2. The pangzhings 


The findings concerning the pangzhings appear in several Sections and are amalgamated 
here in order to answer the question of the origin of the large tracts of young blue pine for- 
ests, which was one of the underlying questions of this study (see 1.1 “Background”). 


These young blue pine forests are all located on former agricultural land, mainly pangzh- 
ings. Therefore the system of pangzhing is described in Section 6.6 “Pangzhing” and the 
traditional entitlements in Section 5.3.4 “Traditional entitlement concerning tsamdrogs 
and pangzhings”’. The structure of forests on former pangzhings 1s described in Section 4.9 
“Former agricultural land’. The average age of the trees on these former pangzhing was 
measured and the results are displayed in Section 4.9.5 “Average age of the trees”. 


The average age of the trees of a pangzhing ranes between 14 and 35 years. As the refor- 
estation did not start in the year when the cultivation stopped, but a few years later, the cul- 
tivation of theses pangzhing must have stopped 20 to 40 years ago, depending on the area. 
The size of the pangzhing may also influence the speed of the reforestation, but the corre- 
lation between age and size was not significant. Therefore it can be assumed that the culti- 
vation of these 17 pangzhings did not stop in the same year, but gradually 20 to 40 years 
ago. Since there is a time span of about 20 years between the earliest and the latest refor- 
ested area, several events or factors must have led to the reforestation. 


Through the Household Survey and information from key informants, several explanations 
can be given why the pangzhings were abandoned. The explanations confirm that the cul- 
tivation of pangzhings did not stop at a certain time on all of them, but piecemeal over a 
long period of time. 


¢ During the 1950’s an epidemic (smallpox?) reduced the population drastically. In Dhur, 
however, no household was completely exterminated by the epidemic (see Section 
5.3.2 “Changes in the population”). Therefore the landholding was not reduced, but the 
labour capacities necessary for the cultivation of the pangzhings were. 


¢ During the first half of the 20th century, large areas belonging to the king were culti- 
vated by forced labour (see Section 5.3.2 “Changes in the population’). In Dhur the fol- 
lowing places were cultivated by the villagers for the king: Gorsum, Oromit, Kirgigang, 
Tabula, and Krangma. These areas were abandoned when the third king moved to Paro 
in 1952 and then to Thimphu. In the lower part of Tang, it is certainly a main factor for 
the abandonment large areas of pangzhing (see also Figure 5-5). 


e In 1959, after a Land Survey, a ceiling of 25 acres for the amount of land per household 
was decreed. The excess land had to be returned to the government. In Dhur, 12 house- 
holds —~ all khraebas — said they had lost some land due to this ceiling. Along the 
river, Yoleng Chu, the mounds of earth to fertilise the land were already formed in the 
pangzhing and were ready to be lighted, when the cultivation was abruptly stopped. The 
mounds can today be seen still amid a young blue pine and oak forest. 


e Due to the Forest Act of 1969, fire was banned on the pastures. During their fallow 
period, pangzhing are used as pastures and in the past they were regularly. Previously, 
the fire prevented the growth of trees and bamboos in these areas. Fire as management 
tool was banned and was not replaced by other measures. Therefore, trees and bamboos 
were able to invade pastures and pangzhings. 





¢ Some households indicated having stopped the cultivation of pangzhing due to lack of 
labour. Indeed, some households did not have any male members or only elderly peo- 
ple, and were thus strongly limited in their labour capacities. 


e Some households tndicated that pangzhing cultivation became more labour-intensive, 
due to an increase in the wild boar population. A higher labour input is now needed to 
guard the fields against the wild boars. Since the labour is limited, the cultivation is 
decreasing. 


e Some pangzhing areas were abandoned because the surrounding pangzhing areas were 
abandoned. Indeed, several households used to cultivate their pangzhings together, so 
that they could help each other and further share the work of guarding the fields against 
game. When neighbours abandoned an area, a household would have had to work alone 
in a certain place. The work load would therefore be too much for a single household 
and the cultivation was consequently abandoned. 


e Inthe remaining part of Chhoekhor Toe, numerous households declared that they aban- 
doned pangzhing cultivation because it is too labour-intensive and the returns are poor. 
In the lower part of Chhoekhor Toe (Tangbi), most households invest their labour in 
potato cultivation, which promises higher return and cash income. 


As can be seen above, labour is a chief reason for abandoning pangzhing cultivation. The 
highest impact on the landscape is natural reforestation of the former pangzhings of the 
king. On a smaller scale, the pangzhing of individual households have grown over due to a 
lack of labour or the land ceiling. On the one hand, the villagers have gained labour capac- 
ities for their own cultivation, since they do not have to perform intensive forced labour 
any more. On the other hand, they have lost labour capacity, since children are now sent to 
school. Pangzhing cultivation is very labour-intensive and its return low [Norbu, Wangdi et 
al. 1996]. The transition from a subsitence to a market oriented economy will cause the 
loss of significance in cultivating pangzhings. 


7.3.3. The consequences of the introduction of forest regulations 


Before the promulgation of the Forest Act of 1969, the forests near the village of Dhur 
belonged to different khraeba families. South of Dhur village, the forests belonged to 
another village or to the aristocracy. Further north, since there were no more villages, the 
forests were common to all. 


The fundamental change induced by the Forest Act of 1969 was the transfer of ownership 
of the forests and forest produce —- whether in reserved forests or on private land — to the 
government. 


“His Majesty’s Government reserves the right to the absolute ownership of trees, 
timber and other forest produce on private land” [RGOB 1969]. 


The Forest and Nature Conservation Act of 1995 confirmed this ownership, but kept a pro- 
vision for social and community forestry [RGOB 1995]. However, both Acts permit the 
collection of firewood for bonafide domestic use from dead trees and the collection of leaf- 
litter, both free of royalties. Other forest uses require a permit and the payment of a royalty 
or fee. 


The use of forests registered as sogzhings were defined in the Land Act 1978: 
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A “person, in possession of forest land maintained for manure and registered in 
Thram, has the right to make use of only the dead leaves for manure. He/she can 
not do any cultivation in such land. For the proper growth of manure trees, the 
owner can cut the branches of the trees from time to time and utilise other trees 
grown in the forest after acquiring permission from the Forest Department.” 
[RGOB 1978] 


A characteristic of Dhur is that both systems — the traditional and the modern one — co- 
exist. That means the villagers act according to both modern law and traditional entitle- 
ments at the same time (the traditional entitlements are described in Section 5.3.3 “Tradi- 
tional entitkement concerning forest uses”). The villagers who do not own sogzhing, 
therefore have to pay a royalty to the government and a compensation to the sogzhing 
owner for a tree. This superposing of regulations was not confirmed in the two other val- 
leys, itis a peculiarity of Dhur. 


The sogzhings in Dhur are unequally distributed among the population. Therefore the vil- 
lagers of Dhur expressed their fear that, since the boundaries of the sogzhings are not 
marked in the field, the powerful sogzhing owners will expand the size of their sogzhing in 
order to get a higher income by selling trees. 


The Forest Act 1969 prohibited fires in a reserved forest and fires which could endanger 
such forests. The Forest and Nature Conservation Act 1995 confirms this, but allows con- 
trolled camp fires. Fires on tsamdrogs were banned. In the past the villagers used to burn 
1/4 to 1/3 every year of the pasture to favour the growth of grass and to avoid the spreading 
of bamboo and trees (See Section 5.3.4 “Traditional entitlement concerning tsamdrogs and 
pangzhings”). The pastures have slowly begun growing in with bamboo (Yushania micro- 
phylla) and trees. On the one hand, the size of the pastures is reduced and on the other 
hand their quality decreases. Indeed, according to the brokpas, grass grows continuously 
even when grazed, whereas bamboo regenerates from grazing only one year later. This 
reduces the quantity of fodder on the pasture. When the fodder on the pasture becomes 
scarce, the yaks become restless and browse further away, mostly in the forests. 


The reduction of the quality of pastures was unanimously recognised by the villagers in 
Dhur, as their most crucial problem as well as by the villagers in the adjacent valleys. 


7.3.4. The rationale of the villagers concerning forest uses 


The use and management of different forest products is described in Section 6. “The forest 
uses”. During the forest inventory, the stumps were recorded and helped to define what 
trees were used by the villagers for what purpose. Figure 6-3 shows the diameter and the 
tree species used for their main wooden products.The mean diameters of the trees cut for 
poles, beams, and planks are increasing respectively. There is a strong relationship 
between the dimension of the felled tree and the product the villager wants to use it for. 
For every product a tree is chosen with adequate characteristics (for example: straight, 
cylindrical stem with few branches) and a size close to the product to be processed. The 
product 1s used and the remainder is left behind in the forest. 


Ideally the trees are felled once they have reached their maximum yearly volume incre- 
ment. From such a tree a maximum of wood products —- beams and planks — can be 
obtained; the remaining wood is then used for minor wood products such as firewood, 
pulp, or wood chips. The situation in Bumthang is different. In the perception of the vil- 
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lagers, the forest resources are plenty and thus there seems to be no need to manage them 
economically. 


For the villagers, the limiting factor has always been the labour capacities. In the past, the 
households had to render compulsory labour services (see Section 5.3.1 “Aspects of rural 
life during the feudal system”). The elderly villagers still remember having to spend sev- 
eral months per year for the various labour services. The time remaining for working on 
their own fields was thus scarce. Nowadays, the labour services are reduced to a great 
extent. The villagers have to do some work for their community — cleaning the village, 
maintenance of the infrastructure and so on — and the newly introduced labour service, 
Shabtolami, still requires labour, but is remunerated. With the reduction of forced labour 
the villagers have gained labour capacities, but lost the labour input of their children, who 
now attend school. 


Traditionally, the forest products are used in a way to optimise the labour input: one goes 
as far as needed to obtain a tree fitting one’s purpose, extracts the product needed, but 
leaves the remaining parts of the felled tree. The tree chosen is slightly bigger than the 
beam or plank to be used, since the traditional processing is done by chopping off the 
excess wood from the stem. With this technique, no planks can be extracted in addition to 
beams, so that the remaining wood can only be used as fuelwood. However, as trees for 
fuelwood are available close to the village, the villagers need not invest so much labour to 
use the left-overs as fuelwood. 


This traditional management system was the adequate response of the villagers to their sit- 
uation: resources were plenty, but labour scarce, so they minimised the labour input 
needed to fulfil their needs. It should, however, be considered whether this system can be 
maintained or should in the long run be replaced by a more economical management of 
natural resources. 





8. Forest management in a transitional context 


Bhutan’s situation with regard to its forest resources is unique. The neighboring countries 
have experienced severe deforestation during the past centuries and their forest resources 
have become insufficient to cover the needs of a steadily increasing population. Therefore, 
the prices for wood and wooden products in these countries have and still are strongly 
increasing up to the point that wooden products, for example furniture, are now considered 
as luxury commodity. India’s scarcity of forests products puts heavy pressures on the Bhu- 
tanese forests. Other countries as well, as for example Japan and Taiwan, show interest for 
concessions to extract timber or at least to buy Bhutanese timber. On the other hand, a 
tempting wealth is hidden in the Bhutanese forests, both in the form of timber and in the 
form of NWFP. The priorities of the RGOB were always to satisfy the domestic demand of 
forest products before exporting the surplus. The forest resources and extraction exceed 
the domestic demand and in consequence, a considerable amount of round timber was 
auctioned to India over the years. In 1998, a ban was decreed on the export of round tim- 
ber in order to generate the added value domestically. Moreover, as the present policy 
encourages the development of the private sector, it can be expected that the wood-based 
industries will increase. The experience in Gedu with a plywood factory has shown that 
the supply of timber for the industry might be problematic, as the amount of wood needed 
for such plants exceeds the amount of timber available in the forests already opened up by 
forest roads. To solve the problem, either the size of the wood-based industry will have to 
be adapted or the availability of timber increased through further opening up of forests. In 
any case, with the creation of private wood-based industries, new regulations will be 
needed. 


The Forest Act 1969 was mainly concerned with the nationalisation of the forests. The 
character of this law is derived from existing laws from the region. It was mainly inspired 
by India, as can be seen for example by the designation of the forest categories — e.g. 
Government Reserved Forests. It contains mainly restrictive prescriptions in order to use 
and manage the forests in the interest of national development. The introduction of the 
Forest Act of 1969 has substantially affected the traditional management of the forests 
resources by the rural population. The main change, 1n the perception of the rural popula- 
tion, has been that they have lost their independence regarding the use of forest products. 
From time of the Act onwards, forms have to be filled in and permits are required to 
extract timber and some NWFP. Further, some forest uses were forbidden, for example the 
extraction of whad and kuan and the collection of medicinal plants. The authority of the 
State, strongly felt by the rural population through the forestry institution and system, has 
replaced the existing local management systems. 


The Forest and Nature Conservation Act of 1995 basically kept the same line, but reveals 
the influence of international interests in biodiversity, nature conservation and protection 
of endangered species, as can be seen for example through the production of a list of pro- 
tected plant and game species and the introduction of a social and community forests con- 
cept. It keeps a provision for a social forestry scheme for forests grown on registered 
private land and a community forestry scheme for the establishment and management of 
community forests in government reserved forests. Respective rules have been outlined in 
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the meantime according to the provision in the law. The fact that the Social Forestry Rules, 
drafted in 1993, were not officially approved until very recently denotes the reluctance of 
the RGOB to implement this scheme. Several community forests however have been pro- 
visionally established in the frame of development projects, notably in the eastern part of 
the country and in the Wangdi-Phodrang district. 


A change in the legislation, such as the implementation of the social and community for- 
estry rules, would substantially affect the forests in general and forest management in par- 
ticular, as can be seen from the example of Nepal. On the one hand, social and community 
forestry would possibly enhance the development and the generation of added value on 
local scale. On the other hand, it would require clear regulations on the management of 
these forests in order to secure their sustainability, on the distribution of the products and 
benefits within the community and on the marketing — or even export — of wood, wood 
products, or NWEP. 


Nepal has a comparatively long experience with community forestry, dating back to the 
1970’s. The situation of Nepal differs remarkably from that of Bhutan: the forest cover is 
significantly lower in Nepal and the forests handed over to the user groups are, in most 
cases, degraded. Further, Nepal’s population density is much higher and characterised by 
its heterogeneity in terms of ethnic groups and castes. An on-going discussion in Nepal is 
whether the user groups should be allowed to market the extracted forest products freely 
-—— selling forest products on urban markets for example —- or whether its distribution 
should be done within the community and regulated externally. Freedom to convert the 
forest products into cash might enhance the empowerment of the community, but hides the 
danger of an unequal distribution of the benefits as well. 


In the case of Bumthang, forests are plentiful and would certainly furnish a considerable 
tncome for the rural population, if they were allowed to manage the forests and market the 
forest products themselves. The returns which could be expected from a tree plantation 
eclipses those of a buckwheat field and would require a much lower labour input. Further, 
studies of the RNR-RC Jakar have established that benefits can be expected as early as the 
second thinning of blue pine stands with an average age of 15 years is done [RNR-RC 
Jakar, Blue pine field day, Chhumme, 10.10.1997]. In this sense, blue pines are probably 
the better “cash crop”. As the trends in Bumthang are to abandon the cultivation of pan- 
gzhings due to labour shortage and as the labour capacities will probably not increase, 
since the children sent away to study are not likely to return to their villages to carry on the 
farming, social forestry on registered private land could constitute a response to the chang- 
ing social context. Bumthang’s population is maybe not as heterogeneous as the Nepalese, 
but, given the previous traditional entitlements which are locally still in use, it should be 
deliberately checked whether the existing social groups would interfere with a fair distri- 
bution of the forest products or benefits. Further, it was demonstrated through this study 
that the traditional forest management did not affect the forest structure, because it was 
extensive. In certain cases, for example the extraction of beams, the traditional manage- 
ment affected the forest structure. An intensification of the traditional management, as 
could be imagined in the frame of social or community forestry, would put the present 
notion of sustainability of the forests in question. To meet this problem, the regulations for 
forest management will have to be adapted, and new regulations concerning the distribu- 
tion and marketing of the forest products have then to be promulgated. 
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To date, the marketing of timber has followed a triple-pricing policy. Timber is sold at 
three different prices depending on the buyer: the lowest price is paid by the rural popula- 
tion, a slightly higher price is paid by the urban population, whereas the highest price is 
paid by the export market. This latter price is a market price determined by auctions. The 
aim of this triple-pricing policy is to allow a fair access to forest products considering the 
disparate availability of cash within the population. As was already noticed by Wangchuk, 
a negative side-effect of the triple-pricing policy is that timber designated to be used in 
rural areas finally ends up in the urban areas [Wangchuk 1997]. Further the present pricing 
policy does not take into consideration the quality of the tree or timber, with the exception 
of the firewood prices prevalent in the capital, which depend on the tree species. 


A change in the pricing policy, for example the introduction of market prices for timber, 
would not only correct the negative side-effect, but also considerably improve the present 
forest management. Indeed, in consequence, the timber and therefore the tree would gain 
in value. Trees of higher value will lead to a better utilisation of the logs; valuable trees 
would not end up as firewood and fewer logs would be left behind to rot in the forests. A 
maximum of products will be extracted out of a tree in order to maximise the returns. The 
remainders of the timber extraction will then be used as firewood. Timber extraction 
according to assortment will therefore probably fade away and lead to a conventional for- 
est management system based on an optimised yield and sustainability. 


Further, a pricing system according to the quality of the timber — species, size, branchi- 
ness, straightness and so on — will influence the forest management. As long as the timber 
price does not consider the quality, the buyer will try to get the qualitatively best log or 
tree, as it costs no more than a tree of lower quality. A price depending on the quality will 
affect the choice of the buyer, as he will have to optimise his investment. In some cases, 
the buyer will prefer lower quality timber to a lower price. The demand for lower quality 
timber can therefore be expected to rise. 


A market price is not in contradiction with the concept of a fair access to the resources, 
since tools, for example subsidies, can be used. However, the present forest infrastructure — 
is insufficient to fulfil the needs in timber of the whole population, especially when con- 
sidering the remoteness of many rural areas. To ensure access to forest products for the 
entire population, it can be suggested that either the State forest service has to be expanded 
or the management of the forests delegated to local institutions. 
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GLOSSARY 
LANGUAGES: 
B: Bumthangkha (language spoken in 
Bumthang) 
Dz: Dzongkha (national language) 
N.B.: The spelling in the Roman alphabet 





“balu (B) 


bangchang (B) 
bangchung (B) 


bau (Dz) 


brokkat (B) 


brokpa (B) or 


might differ from one author to the 
other. As far as possible, a spelling 
already existing was used. The 
names in Bumthangkha were spelled 
phonetically with the help of key 
informants. For the names of loca- 
tions, the official spelling in Roman 
dzongkha was used [RGOB, 1997]. 





Rhododendron  antho- 
pogon, used as incense 


home-made beer pre- 
pared with hot water, It 
is often drunk warm 


small container (usu- 
ally round) made of 
bamboo 


abnormal growth on 
the tree stem used for 
making bowls, similar 
to zha, but less pre- 
cious 


language of the brok- 
pas of Bumthang 


yak herder 


bhzop (Dz) 









bumthangkha 








(Dz/B) 
cham (Dz, B) 
chhimi (Dz) 


chipon or liai- 
son (Dz) 


chodom (B) 


choezom 
(Dz/B) 


choje (Dz) 


chorten (Dz) 
chu (Dz) 
chugo (B) 


dangchung 


doeba (B) 


dratshang (B/ 
Dz) 


dré (B) 


drey (B) 


dugdom (Dz) 





language 


spoken in 
Bumthang 
beam 
member of the 
National Assembly 
representing a geog 
messengers between 
villages and dzong 
small table 
altar 
heads of — families 


descended from famous 
religious teachers 


buddhist reliquary 
river 
dried yak cheese 


slim poles on the roof 
to hold the shingles 
Dangchungs are laid 
from top to bottom on 
the roof 


landless farmers who 
share-croped land dur- 
ing the feudal system 


monastic community 


volume unit (in 
Bumthang approxi- 
mately 2.1 litre or 1.7 
kg wheat) 


female yak 


forced labour system, 
carried out in groups of 
six people 





dung (B) 


dungsto (Dz) 
dzong (B/Dz) 


dzongda (Dz) 
dzongkha (Dz) 


dzongrab (Dz) 


dzonkhag (Dz) 
geog (Dz) 
gompa (Dz) 


Gungdang Ula 
(Dz) 


giinshing (B) 
gup (Dz) 


gyamtsochola 


(B) 


jaanker (B) 


jarshing (B) 
jout phi (B) 


kamzhing 
(Dz) 















noble 
Bumthang during the 
feudal system 


traditional doctor 


fortress and building of 
the district’s adminis- 
tration 

district governor 
national language of 
Bhutan 


assistant of the district 
administrator 

district 

sub-district 

temple 


forced labour system 
(ceased in 1995) 


winter firewood 


head of a sub-district 
(geog) 


red point drawn on the 
bottom of a cup 
believed to neutralize 
poison 


edible inner bark of the 
blue pine; this name is 
used in the lower part 
of Chhoekhor 


summer firewood 
soot 


permanently cultivated 
land, mainly — with 
wheat, barley and pota- 
toes 





family in 





Khema (B) 


khow (B) 
khraeba (B) 


kuan (B) 
kuan seng (B) 


langdo (B/Dz) 


Lhotsampas 
(Dz) 


liaison or 


chipon (B) 


lon (B) 


Losar (B/Dz) 


lu (Dz) 


lungsey (B) 


marphog (B) 


mek (B) 





Rhododendron 
used as incense 


small beam 


tax-paying household 
in the feudal system 


torch wood 
candle tree 


unit of area: the area a 
pair of oxen can 
plough in one morning. 
On dry land, it corre- 
sponds to approximately 
1/3 acre (1°350 m?’) 


population group, liter- 
ally: inhabitant of the 
South 


messengers between 
villages and dzong 


fuelwood to fertilize 


the fields 


New Year according to 
the Bhutanese 
(Tibetan) calendar. The 
date for Losar varies 
from year to year, but it 
is usually in February 


serpent deity akin to 
the Indian naga 


beam or pole to hold 
the roof (lower side) 


A marphog its equal to 
5 sang. In Dhur one 
marphog is approxi- 
mately equal to | kg 


a small variety of bam- 
boo: Yushania micro- 
phylla 


mesungpa 
(Dz) 


metikuan (B) 


mitup (B) 


mong (B) 


mosit (Dz) 


naampang (B) 


naktse (B) 


nepa (B) 


Negalong (Dz) 


Ngultrum 
Nu. (Dz) 


nuenath (B) 


pampoe (B) 


pang (B) 


OF 


torch wood to light fires 


unit of time, corre- 
sponding approxi- 
mately to 80 years 


shingle 


forced labour system 
for women 


planks between the 
ceiling in the upper 
part of the house, 
under the roof 


brokpa household keep- 
ing female yaks for a 
landlord during — the 
feudal system 


spirit of pre-buddhist 
origin 


population group of 
western Bhutan 


Bhutanese currency. In 
1998, 1 US$ was 
approximately equal to 
37 Nu.; | Swiss Franc 
to 26 Nu. 


important religious fes- 
tival in Dhur 


Nardostachys jata- 
manst, used as incense 


plank 


pangrin (B) 


pangula 
(B/Dz) 


pangzhing (B) 


peu (B) 


phita (B/Dz) 


phob (Dz) 
phosit (Dz) 


putishing (B) 


ri (B) 


sang (B/Dz) 


sang (Dz/B) 


shabtolami 
(Dz) 





ezhings. It is the area a 
man can dig in 3 days 
(approx. 1/9 acre). In 
the past (15-20 years 
ago), it corresponded 
in Dhur to the area a 
man could dig in 6 
days 


the rent for a panglin 


person who had to dig 
the pangzhings for the 
king during the feudal 
system 


grass land shifting cul- 
tivation area or system 


commercially pre- 
pared incense sticks 


unit of volume. In 
Dhur a phita is 1/3 of a 
dré, that means approx. 
0.7 litres 


bowl 


forced labour system 
for men 


Picorrhiza Aurrod, 
used as medicine for 
cough and cold 


a tall variety of bam- 
boo: Borinda grossa 


unit of weight, corre- 
sponding to approxi- 
mately 330g 


locally collected 


incense 


system of remunerated 
voluntary work 









Sharshop (Dz) 
shi (B) 


sho (B) 


sho tsang (B) 


shog seng (B) 
singchang (B) 
sog (Dz) 
sogzhing (Dz) 
solu (B) 


szurba 
zurpa 


(B)or 


tapshing (B) 
tekpa (Dz) 
thram (Dz) 


tsamdrog (Dz) 


tschesa (Dz) 
tsechu (Dz) 
tseepa (Dz/B) 





eastern Bhutan 


young bamboo shoot 


litter (pine needles, 
spruce needles, oak 
leaves, fern,,...) 


basket to carry sho (lit- 
ter) 


juniper 


home-made beer which 
is prepared with cold 
water. In Dhur, it ts 
mostly prepared from 
wheat 


litter (pine needles, 
spruce needles, oak 
leaves, fern,...) 


patch of forest where 
one has a usufruct right 
to collect litter (sog) 


Rhododendron nivale, 
used as incense 


households which have 
separated from _ the 
main household 


firewood 
dried yak cheese 
land record register 


natural pasture in 
which people have an 
user right to graze 


kitchen garden 
temple festival 


village astrologer 


tshogpa (Dz) 
Wwhad (B) 


yaktse (B) 


yathra (Dz/B) 


yertse 
(B) 


gompo 


yongsengma 


(B) 
zeeba (B) 


zha (Dz) 


zim (Dz) 















ush fallow — shifting 
cultivation system 
prevalent in the south 
and east of the country 





village representative 


edible inner bark of the 
blue pine. This name is 
used in the upper part 
of Chhoekor 


brokpa household 
keeping male yaks for 
a landlord during the 
feudal system 


cloth  tradi- 
woven _ in 


woollen 
tionally 
Bumthang 


Cordiceps STAENSIS, 
used as a medicine 


Elsholtzia fructicosa 


brokpa household 
keeping livestock (yaks 
and sheep) for a 
monastic community 


abnormal growth on 
the tree stem, used for 
making bowls 


slim poles on the roof 
to hold the shingles. 
Zims are laid accross 
the roof 















Appendix 1: Approximate location of the indicator plots 
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9: Mixed fir forest with hemlock 
10, Ll: former agicultural land 
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endix 4: Hemlock forest, indicator plot 5 
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Appendix 5: Fir forest, indicnins diol 8 
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Appendix 6: Former pasture, indicator plot 11 
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Sketch map of Dhur with lu and nepas trees, 1997 
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ppendix 11: Location of trees felled for shingles. 1:50°000. 
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Appendix 15: Location of the mushroom collection. 1:50’000. 
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Appendix 16: Location of forest grazing. 1:50°000. 
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Anpendie 17: Stientifie wad local plant names. 


Table A-9: Scientific and local names of tree and shrub species. Source: Survey with 
the Checklist 1 in oe a and lores! macau 1997-98. 





| Abias ee 


Acer campbellii 
Acorus calamus 
Berberis sp. 

Betula utilis 

Cordiceps sinensis 
Corylus ferox 
Cotoneaster frigidus 
Daphne bholua 
Eleagnus parvifolia 
Elsholtzia fructicosa 
Enkianthus deflexus 
Evonymus tingens 
Hippophae sp. 
Hypericum choisianum 
Inula royleana 
Juniperus pseudo-sabina 
Juniperus recurva 
Juniperus sp. 
Juniperus squamata 
Lindera heterophylla 
Lyonia ovalifolia 
Nardostachys jatamansi 
Picea spinulosa 
Picrorhiza kurrooa 
Pinus wallichiana 
Populus rotundifolia 
Prunus sp. 

Prunus sp. 

Quercus semecarpifolia 
Rhodo sp. 

Rhodo sp. 


Rhododendron anthopogon 


Rhododendron nivale 
Rosa macrophylla 
Rubia cordifolia 

Salix wallichiana 
Sorbus thibetica 


7 oe 


Losumpa 
Shuda 

Kipser 

Takpa 

Yertsa gyonbob 
Saskay 
Grunang sang 
shogsho seng 
Dambri marip 
Yong sengma 
Jigwa kambur 
Jarjala 

Tey seng 
Sonashushey 
Las kay metho 
Mo shog 

Pho shog 
Shog seng 
Pamaa 

Whom thow seng 
Bum shing 
Pampoe 
Nakseng 
Putishing 
Dokseng 

Kha shing 
Membr 
Leaksing 
Kharseng 
Rakpa 
Tshersang 
Balu 

Solu 

Badzima 

Tsut 

Shang may 
Karshingmo 





East t Himalayan fir - 


Maple 


Buckthorn 

Black juniper 

Weeping blue juniper 
East Himalayan spruce 
Blue pine 

Poplar 

Cherry 

Peach 

Oak 


. 


Rhododendron 
Rhododendron 





EPR PRT FS AS SEAR YDS TON UES PPO ESUUS UL NIE RRA REN OURAN CNS SSE 
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Table A-9: Scientific and local names of tree and shrub species. Source: cuney with 
the Checklist in Cultural ee and forest inventory 1997-98. 





- Symplocos paniculata a Shago se seng- : ~ 


Taxus baccata Kirang Yew 

Tsuga dumosa Pey seng Himalayan Hemlock 
Viburnum nervosum When zengma . 

? Aram ? 

? Bumsangma - 

? Bungkharshing i 

? Dop seng ? 

? Jama 7 

? Klathpa 2 

° Ligsirma 7 

? Sa marip Strawberry ? 
7 Sirpula ? 

2 Zimseng ? 





Appendix 18: Edible plants 


Table A-10:List of edible plants available in the region of Dhur. Source: 
ae with the Checklist in Cultural ee, 


“ ‘Local r name " 8 a Gi 








. “berries: dambri marip oe panics 
samarip(strawberry) 
kali sirdi (cherry)- 
tanglipa (Rosa sp.) 
other “sweets”: padzima (Rosa sp.: young shoot) 
whad (Pinus wallichiana: inner bark) 
takpa (Betula utilis: phloem) 
vegetables: enderlonglong 
dema 
nyajung 
tama 
gunzula 
khondo 
dhomlakpa 
satula 
tabri (fern shoot) 
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Table A-10:List of edible plants available in the region of Dhur. Source: 
Survey with the Checklist in Cultur 














blue pine and he 





sonachuchey (Hypericum choisianum) 
pangja 
changmey (Salix sp) 
kharseng (young oak leaves) 
naktja (dried conifer resin) 
Khali (cherry) 
tolo latja 
mushrooms: silli shamu 
dungshi shamu 
shingtse shamu (common in spruce/rhodo. forest) 
chinmo shamo 
taksher shamu (on dead hemlocks) 
lamo shamu 





Note: the field work was done in winter and thus many plants couldn’t be identified. 


Appendix 19: Felled tree species according to the product. 


Table A-11: Stumps and their average diameter according to products. The species 
are mentioned in order of importance according to the number of 
stumps. The species which were used far less are printed in smaller 
letters. Source: forest inventory 1997-98. 















Species 


Fire wood Oak, rhododendron, blue pine, Elea-- 


gnus, hemlock, birch, maple, spruce, t2cm 

willow, poplar, Symplocos, bumsen- 

gma{( local name) 
Beam Blue pine, fir, spruce 32 cm 
Pole Blue pine, oak, maple, spruce, hem- 

lock, fir, birch, Evonymus, poplar, wil- te om 

low, rhododendron 
Plank Blue pine Shem 
shingle Fir, hemlock 72cm 
Plough Oak, Rhododendron : 
Fodder Oak 
Inner bark Blue pine 10cm 
Torch wood Blue pine 28cm 


NORA EET EES ETE A aE TT a REE TET TTT EINE DAA AR HEE EEN SIS ES AOS EPS UG SERRE REDE ORE IG DERBI OEE BEAT RSET SE TATE SOR IESE SHEE 
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Appendix 20: Households interviewed 3 in Chhoekhor Toe sia Tang 


Table A-12: Number of households interviewed in Chhoekhor Toe 
and Tang according to the population groups. 
oe neeaOne noes rails 2000, 





Ta ne i ee | ire 
Brokpa 3 0 
Doeba 4 6 


Other 1 0 





Appendix 21: Quantity of chams: answers in Chhoekor Toe and Tang. 


Table A-13: How many chams did you use during 
the last 12 years? Answers of 40 
households in Chhoekor Toe and Tang. 
Source: FRU 5 eee 


“Quantity 0 ofchams Households % 


none 49% 
10-50 10% 
50-100 3% 
100-200 18% 
200-300 18% 
>300 3% 





Appendix 22: Quantity of planks: answers in Chhoekhor Toe and Tang. 


Table A-14: How many planks did you use during 
the last 12 years? Answers of 40 
aouseuo in C hhoekhor Toe and 


ne of planks "Households o a 
“none 95% a 
less than 10 5% 

10-20 0% 

20-50 8% 

50-100 13% 

100-200 8% 

> 200 13% 
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Appendix 23: Acceptance of chams from a sawmill in Chhoekhor Toe 
and Tang. 


Table A-15:Would you use chams from a sawmill? Answers of 40 
households in Chhoekhor Toe and Tang." 
Source: FRUS 1999, 











More products 15% ~ 
Time 5% - 
lt will be compulsory 3% ~ 
Lack of manpower 3% - 
Cost - 25% 
Don’t need chams - 3% 
Total 68% 28% 





a. 5% didn’t know. 


Appendix 24: Acceptance of planks from a sawmill in Chhoekhor Toe 
and ‘Tang. 


Table A-16: Would you use planks from a sawmill? Answers of 40 
households in Chhoekhor Toe and Tang." 
Source: FRUS 1999. 

















istification are 





Less work 





More products 28% - 
Time 5% ~ 
It will be compulsory 5% - 
Lack of manpower 3% - 
Cost - 15% 
no need . 3% 
Total 78% 18% 





a. 5% didn’t know. 
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Table 16-1: For what do you use kuan’? Answers of 40 households of 


Chhoekhor Toe and Tang. 





regularly ere eye bead thy 42%, ae 
sometimes 8%, 5% 
only in the past 0% 93%, 





Appendix 26: Questions of the Household Survey 1997. 
(Note: Only the questions were reproduced here. The orginal questionnaire kept provision 
for additional space and multiple choice answers). 


1. Household description 
1.1 Location of the household (village, Household number) 


1.2 Head of household (name, sex) 
1.3 To which groups do you belong? (brokpa/monpa/other, khraeba/szurba/other) 


1.4 Composition of household (relationship with the head of the household, sex, age, 


class, occupation, residential status). 


2. Landholding 
2.1 How much agricultural land do you own? (Kamzhing, Pangzhing, Tseri, Tsamdrog, 
Sogzhing, Forest, Improved pastures, Natural pastures, other). 
2.2 Do you own pangzhing areas on which now big trees are growing? (size) 
If no: Are you using pangshing areas you don't own? 


If yes: How do you use this area? 
2.3 On what land do you have user rights, but don’t own the land? (Kamzhing, Pangzh- 


ing, Tseri, Tsamdrog, Sogzhing, Forest, Improved pastures, Natural pastures, 


other), 
2.4 Do you own land outside of Dhur? (location, type, size) 


2.5 Did you have more/same/less land at the time HM was living in Bumthang? 
Why did you loose land? or When and how did you get more land? 


3. Possessions 
3.1 Animals (number of yaks, cattle, horses, mule/donkey, sheep, poultry, others) 


3.2 Houses 
3.21 Do you own the house you live in? 
3.22 What do you have in your house? (running water, cups and plates, smokeless 


stove, radio/tape recorder, gas stove, other) 


3.23 How old is your house? 
3.24 How many houses do you own? 











3.4 Donation 


3.41 Do you make donations to the lakhang or gompa? (regurlarly, more or less 
regularly, from time to time, on special occasions only, never, don't know) 
What do you donate? (money, dalda, incense, scarf, other) 

How much do you donate in total per year? 


3.42 Did you go for naigkhor (pilgrimmage)? 
3.43 On what occasions do you make donations? 
4. Social relations 


4.1 What work your household has to perform together with other households for the 
village community? 


4.2 Does your household perform some special services which only your household is 
offering for the village community? 


4.3 Flow shart: 
5. Activities 


5.1 What crop or vegetable do you cultivate in the largest quantity on your own field/ 
garden? -do- the second largest quantity? -do- the third largest quantity’? 


5.2 From what crop or vegetable you cultivate on your own land do you get the biggest 
income? -do- the second biggest income? -do- the third biggest income? 


5.3 How important are these activities in your household? (Yak herding, pangzhing, 
tsamdrog, sogzhing, collecting NTFP in the forest, collecting ra, cutting trees for 
fuelwood, cutting trees for construction wood, weaving, cultivating one's own 
field/garden, cultivating the fields of other people, contract work, trading, maan- 
erangnyo) 

5.4 How important are the following income generating activities in your household? 
(Selling yathra, selling handicrafts, selling cow products, selling yak products, 
selling potatoes, shop keeper, salary, contractor, performing rituals) 

5.5 What products do you sell/barter? 


5.6 What three products do you buy/barter most? 
6. History 


6.1 What changes in the population of your village did you see during the last decade? 
Was it remaining same /did it increase/did it discrease? Why? Did some people go 
away? Where? Did people come from other regions? What region? 

6.2 a) What are the most important economic changes for your household in the last 10 

years? 

b) What are the most important economic changes for your household after the 
introduction of the Forest Act (1969)? 

c) How was the economic situation in the village in 1950s? 

d) How was the economic development after the capital shifted to Thimphu (1952)? 
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Appendix 27: Questions of the Forest Resource Use Survey 1999. 


(Note: Only the questions were reproduced here. The orginal questionnaire kept provision 
for additional space and multiple choice answers). 


1. Identification: 
1.1. Location: 
1.2. Household number 
1.3. Name of the head of the household. 


2. fuel-wood 
2.1. Summer fire-wood (jarshing) 


2.1.1 How many trees are you allowed to cut for fire-wood per year? (species, 
quantity ) 


2.1.2 What species and how many trees would you cut every year, if you were 
allowed to cut them? 


2.1.3 Where do you get your trees for summer fire-wood? (in my sogshing, in the 
government forest, in my relative's sogshing, don't know, others) 


2.1.4. How much do you pay per tree for fire-wood? 
2.2 Winter fire-wood (giinshing) 
2.2.1. How often do you collect gtinshing? 


2.2.2. How much winter fire-wood do you collect per time? (species, quantity, 
location) 


2.3. Additional fire-wood 


2.3.1. Do you collect additional fire-wood? How often? How many headloads per 
time? 


2.3.2 For how many months do you have fire-wood at home? (dry wood, fresh 
wood) 


2.4 History concerning fire wood 


2.4.1 What was different in the way you collected firewood before the introduction 
of the Forest Act 1969? 


2.4.2 What system was better? For what reason? 


2.4.3 Did you use more/same/less fire-wood before the introduction of the Forest 
Act? 


3, Construction wood 
3.1 Cham and planks 


3.1.1 How many chams and planks did your household need in the last 12 years? 
(categories) 


3.1.2 How many chams and planks did you use (within 12 years) before the intro- 
duction of the Forest Act? (more/same/less) 


3.1.3 Where do you take your chams and planks? (in my sogshing, in the govern- 
ment forest, in my relative’s sogshing, don't know, others) 


3.1.4 How much do you pay per tree for chams or planks? 
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3.1.5 Do you use eianeed or sawn chams and planks? 





RE a Sena wh TW AE 1 i - — 


3.1.6 Would you use sawn chams, if they would be available near the village? 

3.1.7 Would you use sawn planks, if they would be available near the village? 
3,2 Shingles 

3.2.1 How often do you replace shingles? 

3.2.2 How many shingleps do you replace every time? 

3.2.3 How many trees do you use each time you are replacing shingleps? 


3.2.4 Did the Forest Act affect the way you were replacing the shingleps (fre- 
quency , number (more/same/less), organization)? 


3.3 Poles 
3.3.1 How many trees did your household cut for poles last year? (categories) 


3.3.2 What are the three most important uses for poles? And what ees do you 
mostly use for it? 


4, Grazing 
4.1 Where do you graze what livestock how many months and how’? (table) 


4.2 Where do you graze your animals in the forest? (sketch map) 
5. NTEP 


5.1 What NTFP does your household collect? (ra, kuan, sog, oak branches, tool han- 
dles, plough, wood for spoons, spindle, zha, whad, sang, mushrooms, medicinal 
plants, edible plants, fodder plants, others) 


5.2 How did your consumption of the different products evolve in the last 36 years? 
(more/same/less) 


5.3 RO 


5.3.1 Do you have ri in your garden? (yes/no/don't know) When did you plant the 
ra? Why did you plant ra? 


5.3.2 How much ra does your household collect per year? (From your garden? 
From the forest? Others) 


5.4 Kuan (candle/torch wood) 


5.4.1 For what do you use kuan? (for starting the fire, for light in the house, as 
torch outside, others) 


5.4.2 How much kuan do you collect per month? (From your sogshing’? From the 
forest? Others) 


5.4.3 How much kuan did you collect per month 36 years ago? 
5.5 Sog (litter) 
5.5.1 What economic importance has the sog for your household? 


5.5.2 How much sog do you collect per year? (From your sogshing? From the gvt 
forest? Others) 


5.6 Oak branches 


5.6.1 For what purpose do you cut oak branches? (for fodder, for fire wood, for 
both reasons, don't know, others) 


5.6.2 How many oak trees do you lopp per year? (From your sogshing? From the 
gvt forest? Others) 
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5.6.3 How often do you lopp the same tree? (Every XX years) 
5.7 Sang (incense) 


5.7.1 How often do you collect sang? 


5.7.2 How much sang do you collect every time? (species, quantity, location) 
5.8 Other plants (medicinal, edible, fodder...) 


5.8.1 What plants and for what purpose does your household collect? (Species, 
purpose, quantity) 


5.8.2 Are there plants you would like to collect, but aren't allowed to? (Species, 
purpose) 


5.9 ‘To whom belong the different NTFP? When they are in the garden, sogzhing or 
government forest? (ra, kuan, sog, oak branches, tool handles, plough, wood for 
spoons, zha, whad, sang, mushrooms, medicinal plants, edible plants, other plants) 


6 The forest legislation 


6.1 What are the main advantages of the forest legislation for your household? 
6.2 What are the main disadvantages of the forest legislation for your household? 


6.3 What would you change in the forest legislation, if you could do so? 





Christina GIESCH 


Personal data 


Date of birth: 08.12.1968 

Place of birth: Geneva 

Nationality: Swiss 

Family status: unmarried 

Education 

1974 - 1982 Primary and secundary school. 
International school "La grande Boisiére”, 
Geneva. 

1982 - 1983 Secundary school. 
Cycle d'orientation, Bernex/Geneva. 

1983 - 1987 Grammar school. 


College de Saussure, Geneva. 
Certificat: Federal maturity certificat, type C 
(sciences). 


1988 - 1994 ETHZ, faculty of forestry, Zurich. 
Diploma: Forest engineer ETH. 


Work experience 
1991 - 1992 Practical work as part of forestry studies: 
« Arrondissement torestier 8, Tavannes (Canton Berne), 
G. Montandon. 
¢ Integrated Forestry Development Project (Helvetas), 
Bhutan/Asia, Dr. A. Buirg1. 
* Arrondissement forestier 8, Martigny (Canton Wallis), 
R. Métral. 
1994 ~ 1996 ETHZ Faculty of forestry, chair of forest 
inventory and planning, Zurich. 
Assistant: participation and preparation of the 
courses and exercises of the 5th and 6th 


semester; diverse works at the chair (webmaster, 
translations). 


1996 - 2000 PhD thesis: ““The evolution of the traditional 
forests uses and their impact on the forest 
structure, with regard to sustainability.” 3 times 
7-8 months field work in Bhutan. 


